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wdttM t© iiigfems® ta Trnmrnm fro* a glvmn 
ot si»#p# 
isn-reasfe in fmlm® ®f w©-#! frea #«eii s-ls»®p a 
fl©«k »ty F#siilt f^oit «s i«prot«»afe ®f tli# -#nTii'©a»atai 
•0ORditi®ixs wa^mw wiileit %ht- frool is :p*#€i«5«d« It my «ls© b® 
f&r#«g.h -M to fcli® to#3r»€i^t«i*y 
0f ill® »ii©#p* -©f tfie pi«oS«e'-» 
e« fe@ » %!» Ija-s.i« #f « •«inl#r* 
ataading ©f tl»i^ pp#bl;#w tevsilmd* 
.la .i»©e»o.t f^ ajrs ft &f ifi.wstig«fet#ii» 
hmmwk wad® int© tl»» laii®rife«iie# &i mwtmtm flmmm 
/-'I 
tsrlatie# femt miatiwlf llttl:# attentloa tmm b#®B. glmm t& 
fleec# w»lgiife* Xst# to gftnei**-!,,. t^ .is it tk# eMraeterlstle 
thmt hutkm Mrgea^ in thm vi-©* ©f tisi praetisal ah.»e.p bi»®®d#3? 
a® weol is TOse-eriotd* .His ta wo©l gr«4«s>. 
fl'imw iiMmnm&0, ©riapj,- aa€ ela»0-%®r,. Is s#.o#aaar|' to Ms In* 
ta thm «»©ii!afe ©f woe.i flattrsfsF® it Bmewm !»•• 
poi»fcan% t© stttdy fl® pT&%Mm #f tla© tii&®fit«ae» ©f fl®®©© 
w®%.Ms to t® e.larif.f' ©aiP to©wl©ag# f®gaM4ag fciils eh«j»» 
iieteylstie an.# p©ssltely .a wmm iat#lllg#at .«ppr©«ela 
%©-wmrd. its lapr0W»e»t» ?ii® prits«3,t «t«.4y Ms T3«--®a wd© -witla. 
thtis iwuppose la. irl«w.» 
fte •studies ©a £iili«yit.«Ea#« W®F# i»d« tlm 
«iid«ylying bi©l®gle.ftl laws »®p# to©w# fh# w®r# bassi.d 
» 
•m. m gfestistieaH of %ii« •r#s#afe3.«a©®i b®tw®#ii i>«i»®ot 
•m€ #ffspptog..» 'Witft. til® ©©aSag ut iot^ r^st n«tw«l-
If mmm  ^ %& hrmMi&g «x:p@rlai®ata t® fell® ®f 
iaiieyitm©#:#: Iat#2P®st la thm atfttlstte&l a.pp:p©eob was sM#-
trRete®€ tm a years* 
D®#i>2.t« %im ^mmn€&ua p'mgmm tii«t b«s ^©r «d® in tli« 
s©i®H#» #f aiafimg tim pf©s#nt e»iitary Its dlreot tip--
%© thm of <S®B»sfci© imrm aniiaais ims !?«©» 
®ils is b#@aa8'« ©f mm ©©apl«xlfey of tii@lr genetl© 
tommlm* «tfi4 tbm ll»it:«tloa» i«,p®s#4 ©» dli»«et @xp@:piB»a%atl6a. 
mn ©i»8« b®©TOSi® of tim bigM ©©a% ©f B»intato.lng tbeai 
tm- ttis pwF©®® in sttfficlaat nwa^em* . ®tis i» ae-
##»!;«t#-fi liy relmti-vmlj lew rs.prodttetii®- .»t©s« 
In f©c«Bt ymMT& It Um to#©©i» movm and mow® tl»t 
m a%sti8%i©«l mthoMs mi t&w %h.® 
&i th# iBMeritane# ©f tim g@a.«ti©iillj mmplmx rnmnomi^ 
@feam©t®ri®ties to fmsm miMBklmv fhis- ©oaM 1m- 4®n# iQgSeallj 
'©a • ttoj©- @f f«id«s»iital g«ii©ti# Iswi l;l33PO«gii 
th# €iip®©fc attit«te m plant® and l»bo2eat©i*y anlwls. 
F@rtim«t#ly gi»©mi*ork fe? thm at&tlsttc®! a.tt«©te 
htAB hemn .1»M ia %!»- ttfffm of ift»th»a»tieal t#etelq.ti«a ot analysla 
feiifst. %im tools im st'oif'Sjag th» Merifcabiiltj th@ 
lii-po.rt«a» of iasreditf itnil m-vtw&oMmt In .ea-aslag TOfi-
^ -m, 
atollltj) ©eeii#ate. lot ©mlj im-m Isli# feli#©*' 
asi»gf«5ta ©f wtiiod Mea f»fei€ femt 4m%  ^
&t 'w&imm kt&M imv% %# ta€lem%# tli«t 
«®tlsa1b@» ©if haritabillty s^aa ^ obtained Sm tot# *ay« fliSii tlaea 
will •&© til# m#thi©i «§#€ is tfat pp«*#Bf 
f .* 
II»- Qw MfmAfms 
A mwimw of MtmwMtmm BhmM tlmt. tww tufsstlgati^ as 
hftw hm&n d'imQtmA at %k# atady »f inb®ritmm of fl.e#e® w#lgtits. 
I ©0risi<l#F&bl;® amtoes- of ©resaing #xf«ria#»1;s lift's"® aaa^w©* 
tm4 with wM»l.y dlwpgent br€»»4s,, ma W0ll »# wltla, sow mm 
&Ms0lj mlmtrnd tm terns csf wcnsI prMmetloa* praet.iea,llj 
six of timsm %hm- •da%« ©a tlmm hmm to#«a #oll@6t#4 in 
th» mwtmm of e©»€ii«5t#4 prlaeupilf f®j* paof-pose-s.# 
13*t» oljt«ia®d fir®* #E^ri»@ata iadisst# m hj&wmMtmrw basis 
tor il&mm "biat t:t*f mm €ir@s:%ly applie.a'fefle '6© thm 
present s%a% aafi *lil a#t -fe# Maludrnd. ia tMs wmwtmw of Xitwe* 
fi» «,,ppp©ft«h i© m stu&j ©f tb# bisri'fcmtel.lifef Qt 
flmmm wmlghMB tsolt %tm t^wm of iavefstlgatleg' til® 1B-
tlnmm Qi mm& pmmmmt #a-riroa» 
MBtai •f.feets) wid mnflmmmmt om mmmmlm pp©A«©®  ^
til® s&®@p.» lill Cli'Sl) foimd sofTOlfttiea #,il ±' 
•0i %©%»@®a til® «#igM of itmmmm pmAmm'A hy S.nS.%tMmmle ia. a 
gr t^tp 0f W W9i%h&m- ©a tii« aad th@ wm-lghM 'df fledee# 
p:ro!iai?#d toy tM© »«» k&pt tm jmmm in m. f®s<l lot# 
1# fottnt %imt %im mitwmlmtlm @f fl©e©©s 
th® j^ &T in tii® lot «ad tl» l«sfe %if® jmm 
.Ja tim 3.#fe was #70 ± •0'7:« fii« 3*®gp#soion ©©#ffisi#nta 
w«r# #4S aiiA #7##. ip«spectxv©2^«. lill concla4t<l tlatt 
M tii© «i»aat s# mmt prMtte#4 Ijf M tjplmt 
wmigm 1# and amf fleiently Iaflm®»6©ia toy 
t® aiite# it -®# f^eala tli«t smiling 1-s m g#o4 ®Bsas 
S£©f®«siiig tto.# air^mg# In & fl#e& wlttsat m 
fudieiil ia tis# tv j^a of sheep«« fli® witk 
vMeli th© «<!»€ pwsmisably l»di©«t@d tli« 
tmlMf UmM tym <i -eap#'©iallj #s«#atiml 
%0 rang© a©t inimteat t® laersas® Sa wo&l. yi©M« 
Mtb .tittA #@a®a digs) ©%tit3jB#€ an mmmMtlon ©f 
•©01' h0tmmi flmm m i^ghts fro i tl» s«» slie#p ia smee^s* 
«lw Is :«. larg#.baBii ©f «*$« ta Tmrn-m 
m%h.&m stmt&Mi tim mmrmgm w®.ight mt 
flmmms tm tii©- @f sheep whMh is mA it will «!»•© 
laewtms# • tia® wsol fifoAiw-iag twIitJ.®# of tl»- mx% 
.la s© tmw fts tell# 3a thm Mh.m»p emlled ®in& 
a»r» mm- wmBQnm f©f  ^ M4l»Mag wmpf mmh mt 
tbim individuality is 
9arfai«r «£id wm lag#irai»St©fBto#rg (19581 # ia « sta% sf 
t.ti« toi0»tf^ ie ©f wrisms e}Mi»«©t#ristiea .in .sfcttsp, 
f#»4 « s#3PT#i«tl©o ••.•61.. ± .04 &#tw#®n y®*rlin.g £lme  ^ wml^ hM 
mn& llf# w®-| 
9 *•. 
C1.S59) a cewelation af »B9 imtismm 
y®«rifiig f.l#TOe slights amd tim llMtlm m^rorag# (g fc© 
S w«iglit foi? 32$ Imiiteoitlllsta* 
Wmughmn-f ^Smmph VJnk# 'Siii (1928) 4i<a 
not agF«« wltlx &ths-r worker oa th# iiiiporta»©® of tim rBpmt» 
mbllitf &t tlM&m w«iglit» in p«lfttl©n to fcli® iapi*oimffi#t}.l: t# 
M ex^©fc«d' ia s®l@«fel©a for wtlglat#- Joseph (1928) 
,pi*®s«nt©d 4»ta ^o» sewral groiips of lasbomlllet ©was# In 
on® nmwp 9f i&4 ewes tm fom l^ tim sor^polatioa hmtmmn first 
and S:#e#Bci fl©@s-« it fe© l>» ,2'^  ± •.04, b®tW6©ii ammd and 
third •6i ± »0S,. »»€ toe%-w#®n %hlwA aa€ fenrfeli #82 ± *01# la 
an t^lwi* gr©ttp of it ©»#» tbB w#raj to@tw«en first 
miA s#eoii€ «71 ± *04, first an4 tliird *6  ^ ± .O©, 
«jid ae«©»a snd third -•84 ± *03» -Otiisr eorr®l«tl#na,, 
for som# ©f till# aa»ii sls®®f groups  ^ In «, aiff@r«n% mnaerj, wer© 
sllgbtlf l®w®r a on# wmim below :#S1 ± #04« Ijj, all ®xe@pt 
on# eaa« tn® aii^ lior « Iiigli0r oerrslation tj#t*®©n eoaseem-
tif® tfeaa t5#t««©n tlmms B9p&rmtm-6 by two ©r ia©r« 
^ears# la tlaii r«»,p#-ot liis iata w®r© ©oap*rftl3l0 to tiioa# of 
jM»ii sfidl UowmmTg. tm differed ¥/ltii timm in tli# 
saiga if loan©® tli©% hm attfcoiiietl t& ttmam eorr«lstl0aa « ix& em»-
phm%m4 ttm saftll &mt eottli hm obtained hj eialllrig 
tmlmm til© ©ttlllng waa y«ry r%©roms* 
10 .* 
Be-fg CltS9) «iiftlys©d data fWQM ttm w&eQrdB 
at torn hweedM ©f shmp M Sw#d©ii* fti® mv^r-mgrn iatim-*'hBrd 
GQrr&lAtlm Iwhl&h used as ttneli* neasBra of repeatability) 
wms sbiJut #55 .mi4 r«ag«i froa .SS for tlO Skmlot Mbm^p t& mST 
in til© J:w0dl.@li In wiiish 112 sheep w#i*e 3t»di©d# Bst« 
fpon 289 Oxfords yi«Me4 s eofy@lation of .•§§ and 504 SMrop-
sUlrm gave a ©©relation of ••i6« fh® aatbors consMered tlMt 
€lff#i*«ns®s h&twmn aUm&p m%m to m Mitgm #xt®nt g#n©tele as 
th« diff0i»#as«a .fe@few:®©ii fwll Bisters w@i»« diatiaetlf less thaa 
those bstw®@a half aisters* Cii the b®sia ©f their data,. 
Juliana son SHd Berg tti»t nGt nor# tMa of 
th® vtri«ie« iR ?I#©e# w l^glits of siogl® .fl@ee®s wa« dsterala©# 
fhomQw (iStS), wjaO «3rk«4 witb dat« froa several amtt^ n 
toro«d@ Jii ob-taliiea a« a?©.p«g© ooj»r©l«tion of be­
tween tlmem feo« iadlirMtaftl sli»-©p* Soiw of Uls gTOups w©i»® 
sttftll l»t foi' a g^oiap ©f fS gred© ©wes th« eoyr l^ation betweea 
first -SEd sceond tlmmm wms •61m la a .smell®# gi*oap of 69 @w©® 
tli© eurrelstioa fe®t»®«R seeond and tlilM fl©©## wms *S& and ia 
a third group ©f S6 «wea tii® eorr# 1st lorn b# tw«gii tblrfi mmd 
fowthi fie©®# waa -44* Sqm® of tli© groups gmr& hlgJaer 
e0fr«le%l0RS a» womM hm tablest«i. "bf th& higl»r awrag«» Data 
fop *@?« pooled in eftleai«tiag tl^  ©©ri^ elatl^ as 
for thw groups, l»m»,0 tii®y wtr® Bot on an iatra-jeas? 
tl 
•basis, so tMa iiini p#s0ibi;y faefcers W'OiiM t®ad to -cmxmm 
t'm ©o.rF©lafei©»s to uaAilf Mgli# 
F&lllips ®t si (litOl bav© »p©rt©4 &n tM® asaflit@]r*^a 
e@i*p®lati»s and r^gresaloas sf fl©#©# weigiits f©* 
$4B pair# ©f Cor-ri^ dal#® ant §38 fsiys #f Es»bomill@%s« fli# 
e$p?#Mteie«is w®!"© #al©ai»t«A ©a m lBtr&--3if© t)a»is 
tla® ^3Pi?©f®af bttt tim. muWmm «1.4t not; aak® @I#aF j&<& 
w©»« #limlii«t#d ff©* %i»® -^ saa •©f a g^oug of 
•feoTfi ia a «3mgi# Fof fie#©# w#islit» all tii« ©o^r®l«t:i@a» 
wm& ps-sitiv# tosfeli tliomgli %mt*@ w^m i«rg# 
mmm la tli& amisrital ¥»3.m@s ©f %lm tmm yem^ to 
f&mr* fb® sttttoFs 414 r@#0M fei» »s0t e®i»i«»lafei0as fw 
til® dftta fyom ©»sli bat » ©f tli©a# -w»s ol>%,aia®ii. 
fey th# wpitw ®f tiilP ti»sis tli3?0agto. th# mm of tM z 
(FtsMf# liSSl «f«rsgi»g eopipdlatiens# ti» raog# 
#f til# e^frelatloa W&B t© »51 foy tim 
0owl.«ditles and from .Ol t© •40 tav tli« Sb® 
ewi»®spending »*B •«S© and fii® »#aa wl«#8 
,of t'h# rsgreasioa ©©#,ffiel#»tii w§im #50 ^•19 i?©sp®'efcil¥@.lf 
wimu &m '^h r®gi»®s»i©tt waa w»iglit#d  ^
iHial5©p of d®g3?»©8 of fr©®d©a a.ssoeiat®d wlfcte. it# Ti» a\*tla©M 
®tt% that# til® fe©t»««a siaaght®  ^
and dam., tlm li@F®di%y of tl3» daiiii i*v@ s#a® lii,fl«®a©® 
&a tim -rsjriattsiit ©f th® (amgiitdfSa thmagh. this wumM %« p&feh.®i» 
-#« "is 
am 11 of tte© low 
Tlia only otlier pitolisted ttttit m. tim iMtmmm 
and ^mgktmw ilmm wmlght apptay to b® ta#®# giv®a l^' 
Br%g8 Clt38)> at oUtmiBcd A of *:§8 for « ai»ll 
.gromp of ».l3j®©p b«t hla iafca w#i?® liaifc#il aad sfeoiaM 
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Btmm %mwm- mm- mml i» thm p»iltte,lng 
abllltf' «f fclj« grott-ps twmi Mftmrsxit MmnrmMt, 
fb# l®»»f »a«.sfer#ds at tli« »dai»i#a lang# Statloa 
#r%ia*k»4 tter^agbi m mm« df lam#f wmm.p pwr©l»s#i 
fi^dm & In ^mgmkp «» a@l©et#d mm 
in 1935# fli# Fj jPi*0» thla sj*©#® w«# witfe-
oittt #1®®# isl5»@d'liig:, ,prMae#i t-l»: Fg geatrstlun* • fely F|_ 
fta4 amlMtol® f©y tM.s .#!:«%» 
fl»- g®n@»l ©«» mA »aiig#»st ©f tii# sli®®p tes 
te@tw##a StfttiQa# 'tet at im&timm ©#ii«litl#ajs 1mm lb#ins 
F@Xiafe3.vely ©©&»%«»% «*©«pt f©r #ii*.t»iia®a%m|. fasfc^s mmv whlnh 
mn%WQt 1» .«#r0i##€* ttm atosf at th@ 
Stmtlea. bav® ©a ipgng® ia, •&« iiiring %im 8im»? 
»aths itt tiS'i aat iSSi *li#m tbty •mm-m ©a rang## 
DttTlag tlie tmtl wMtm' Mo^tlas l.&«f la's# b»@a «t tli® 
St&tlm i® 'l©®at»d la »ti ts^Tig&t&d &rm* M #p«a wmmthm 
gasttt» has hf gwmln ami alfulfa stmWl®# mmm 
tli®. mm'thm wlntmr gmxing aad Siaring tls® 1sr#«)iiiig 
mmmm, wlj#n th® »la#ep. wer# In tb® hm&Mng p#a«, alfalfa teay 
sn€ S0«# gi?«iii w«» f«t# I«»%1qs„ »-t*r%ed aliamt tli« first of 
April •®«©i3. jea.r undt umumtlj ext«» .^d of&r- m |>@yl©4 of 
fit# mmk&rn- •BtmmwMg hmm talcim pMm vmmXlj ia ttoB mmn€. 
w©«k «f ftt tl»« thm iig.« ©f m&nM 
fe# abemt 
* Ifi' *• 
At Mm l«g# Sfcittl^ a tM® al»@p lia'r# b#@a a»intitia#i 
wmgm #©nAitiofts smsti m in tli® 
gmm pt'laiw «i»®m of *#»%©» Canada# lifctl© »iat#r 
feadlng fett bs«ii dc^n© «x0#pt fm Um mm Iwibi* fMm tmm-
mt tildes hmn wint#r#4 cm stub^ae ftad glwa sappleassntal 
fe®#,. Aa liss mM# t© %im mplmmmmnt bw& la^s 
in go0d grow-SB  ^ eerwiltioa mi :i£#©p «11 sl»ep mad . 
tlaplftf* lamBlag at tb® Ifesg© Stsfclea asitt»Ily s-tert^ dl 
tfe© ftyst &t &a# foip-mbdrnt mmlm* Shesylag. 
mmn'^ onm asmslly fell# fl^ st w«#fe ia fmii#». 
At trii# tmtMhwiAgm Btmtim mtimrMg wa® 4cm# by sftcliln# 
ttiitll %m$». Sluo# tbftt tim© hlM&mm hmm he&m mrndm: At tim 
tang© Statisa l^efies mmn »®#d mfeil 1540 but in tl*t jmr m 
ehmsm mm Mtelilii# aa©»^iiig:.« flies# elaang#® w©mM hmm 
mi mttm% m tim neij^ t #f «lis»ilng f.l.#»0©# fe.©#s»8# ©# 
%h# 0f lum^llag the Sat®, t# tMtm, thin 
fm&^QT shm^M a#% w#lglits mmrm trnMa 
iiM©iiat#ly mttmr flmeme^ wmm mmewM ffm. th« sa# 
bad %#« imll&'i m& for .p«eklag» fli« i»%lafes mmwm tmUm 
to "fcfc# a#mr#si 0f a as T&mr^sd #» allk. #eiil»s 0f 
good * i# a.kii?tiiig 01  ^ sorting was ^mm hmt hmn Aaag 
l0«ks w®'r# if' wmm pwm-em%* 
Sfc#»ing was ^n® Mif f l#®e0» in pr«»p©p 
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I?. ASS C^REGfUK 
m laabtsg mmn-Qm #aeli jmmw m^rAmd mm m ,p#rl»€ 
©f ttboot ftm' *##»:# it Appeared %Mt &.iffmmnmB in «g® at 
t,li« tiiB®- 0f si»aip,lag wsimM rsqiili*# ntom ©omsideyftfeioa# 
jQsmph CltSSl Mat#d «% tliis ^tmm h# €ivi€#d ©«rt«lii. <tf Ms 
gromps tet© Ssrsli mm and Slay ©*#s». Mkmlee, It w«s mm» 
bsr #t fii### w©i'lar« ufM ® slapl# 
pie&p&ptimtit lj»»€ m thm asswptim of « linear a?»t« 
•©f *d©l ipi>#€ae%l« %1» jrnm-m •'flai.s 
3l»«liiig «•-%&% d.J,irS4e4 tsy tli» awrae® »g® ail 
sb^a'^ ltsgs at ti®# yi©M#d «a tstlsmfc# of %lm pr  ^
Qi wml pmw daj* Sueli « faetof i# aa4 
l>mt til® qmstlm arls## wli®fe#r it pr©#i^ @s fcta.® Mst ««e«ppst® 
Mm. ag® e«»'©otl«n faetor tMt would tin® teofn 
S0«fee« 0f a©a*g®ii©tl© in fl##®# weights wouM to® 
mry this. pp«sljl»m wis iat^ atigated wltfa 
tim Tha ts%« f©r tliis jnifpos® *@i?a 
fWQm. m g»mt« mmboi? ef iufllvidiiiils tl«a wem awll»bl® fojr 
tli® r&mia'&m- of tMs sta€|^ as mil -sfedai^Xing mm flmmmm mmm 
tttllla©€ i»#gar€lft«s of whstb#-^ ®w# l«t»r hm&mm a d«B«. 
Ag@ 'geg a# i»mW te-» ouiy Q»« of tli« tii.©lmiS@iI Sa m 
1,0. * 
ag® eorr#eti#a f«k#t©r M fe©m ttarlng ®at pefi#i, ©jP tli» 
ImhiMg Bmmsm »#»# by eartaln #mrJLi^ iiM»ta2. ^eoati* 
tisa# m &€!» »t «©tls!ir 
©f tht s#«a©s# I ct mm t© fesve 
ta tla® ftee&s feoa wMleh fch»s$ 4«t« w#r# 0oa* 
4iti#a# »fef *1  ^fTOs ft<i€k %© timk but mmwM% sSmiMw .»»•• 
MMmsMp» xmj- M to ©e^wir ia asst Msg# fliielcffw 
Wlm$, tMm- it tb# ^m^rwrntion fekftfe tomfes a f^^ iag 
til® fSjtmt ,f%w A*!-# @f MafcSag »©as« «r# not mmlX.j «« 
«»4 ms tli»« fe:o» Mt«»- t» m« smssm* ftm  ^
mx»M mmBm #f tiii« n#t to#w aetinMrnij mon .^ it ».p». 
p®«3ps- tlifit s-^ «  ^ ef «i»# 
strlistly »»§# ©©adit jeos th® ftbat l®afe timt wmM mt 
Mm km4 tfe# teasfSt of %©tter «»€ ii©« gfa-s# t® Wm  ^
s«»# #x%®at fts fell©## tl»t Immii l*t«, l3#«sia»« mt 
tb0 grass siteaticffi, tfa# .latar laab« msiallf g.&t « 
smptly o-f siilk its »©#a «:s tiiej' »mF8lis.g:*: Fftietors -ot tiiia 
kted »©al€ fcana4 ls» ?#<!»&# «aj «g® mMmatmgm %im% tm v»tj mmrlj 
Im^m migiit Mw* 
It «»d ©f t&t lawblng tljw© ai?« tto#® 
timt t#s€ fc# msesatmat® tk# ag# 
Mg mm^ fefet yomses» lanfes Wmm mmm mm 
fliis t® «s-^ «4allj t»# of tft® i-a®^s bmm m% tfa#-
stftrt#' s&©«t tls#: fijpiit ©f 
2© 
Stoift^ iiig .is Amm iafSng. th® mmmnA w#®lc .ia ltf» At alwajrlag 
tte® tl» .ia^s mm mp&wmt&d motfe®!*# fltti*tiig t&® i®:!" 
f©r %w& m? tto#® iftfSn with tbtai sfc aig&ta# ftiis .s«pi»-
tioR wqhM hftf# a 3©^# d©l..st:©ri#ms eff®e% sjsa fcli® f&wotgmT Isals 
%Mso. ©a tb.® ©M©iP ®ii#s« Us. ©x.ti*®m@ it »iglit l#a.d t© a 
«w# fe#e©aiiig liost fipOR. lisy l©aB» 
SliSftlf after sb@ei»-iB.g ti © tli# Bta#«p €ipi3«4#. felss 
^o#s ii0t ea«.a® s#]^ i?at:..iQa of #«®$ ®ai Xirato# ei;e#pt for a wipj 
l.liai'be  ^ tiBH® t>ttt &aii41i»g tii® dipping ia.ff#-$t» 
tim fMs ag.sia wmM fee i»r# s©i»ioms for 
fell® l.«^s tb.aa fof' till© ©li,er oii©t.«-
aliortlj aft#r S-lpplag., tli# sli#«-p are fc.r«il#4 
©a# iaiaiiyM iii.l®s fe# BxmmT tmisg® !» %lm »mta,iiis sad 
<^a©# more tfe® 01##  ^ laabs f«i»® ^«l«%i,¥#3.y thmm. tfet 
yo«ag#;r dii«s* ferns feliar# are l!la»e« "mxmn iM&t&rs. mj 
mff-eet Mm M -eaeto eas© tii@' ©ff@©t wowM of «, 
ymmg9T X«s%« mmm ssri^ asli' tlwsi 
til® &Mm Q®®#* fti©«® «ffeeta woaid iaeraas# mgm diffsi^ eae®® 
mmv ftiid «!»» tiktat ti»f w i^il4 b® if all h&& ©qtially 
«B4it.l®as timiw .f l»t jmw ef ltf@* 
Timw&fmmf It m s i^api# pf#p©iE»fei©ii«-l. @0'^ i»#©%i®u 
factor ii«f aet to® mrj ascwat#  ^ at leaslfe 
stteh «s apply %h» flooka feting strndidfl.-* 
fti# probl®M on® 0f ©arr#cting .ia a waf thai; 
will glw 4a.@ .©Msliisrition %€» all of th# «afir©ia«Btal 
•* 21 * 
tlmt witfe, Mtm mt toiftli# Timsm. tmtmm womM 
wmf la timlw trm jmm t© ^mrm ftm 
tS«» ©f %#t®l tmkhs h&m. im aay ea® »@«k atsrliig tJi® 
s#«s0a »#«M sis© m-Tf fmm j%m to it 
s«.®» tlmt « s®pafat# ©©»©eti#a faet» Mir# t© 
be foi* mmQh. jem* fhi» w0mM mquim a larg® n*»» 
%mw o.f iutifidtals emh and tume w»i»# not awilAtol® la 
the 
& to $h.m til® dmta ©a this fcli#, 
slieiiylSag wttghts fop tlit Cma«aiii» Mw 
l»#em tabttlat^ i, wek of bi^ tli #f ths mhmpf t&w •a.smfe®3P 
©f f#ars«- fJtos® fiatm &r® stowa ia f«fel© 1# 
-itetit @&o» tlmt 5M litti® W&LFQWMLTJ 0T A©-
mmmm ia tlemm 'wftight® *itli ag# ia tli« «ri©«a 
jmm» lii@ii.tli® »m» ©f all jmm mm ©©a»iJ#i?#4 » 
£l#eF#as# ia- ia4ieat@i tfa#. swlj. ©f Itmm 
in th# la.t«r w«#k« mum flmet«fel«aa fee swill a-ampjaa* 
1% RAIF FE#... FEAT AS 94 FTR EEAT EF TL» MMHRN WERE-
feors dwlag tim first ttiir## w®©ks, mg# ii©i»f#0%10ii fe# 
Sjap®:rt«t* Iew.?tii®l#ss, tbs «t tii@ 
exti»eBi® tlis gm&tmt eoi'f'©.«tlo»,. a»€ if not €ioi*F»©t®d, 
mv-m ttm cams# of a«ii« »on-geii#ti© v»i'la1si« tfe«t sliQtiM 
til# that «. p3?®p#f e©i»@ti<sa'wemM hmm 
&a tim rnvmlmMmu cmmt b# Ijti* «0«M d.©,p#ji€ m. 
— 2S • 
tim Iflmd on tfe# mwmriMmm- «nd tfa© s®p&rafe# 
v»i*iane#s &t daiaglit«p« mn§, daat# 
•S#©t«tts# ©f tlis tiita to mj on© fmer 1% was m.ot 
pmalhM- %& ©btmin an ®4©qmt« eepfsetisa faotor f©  ^
4«t* s© It wma d®eia»d to use the data wim&u% eorr«etloii» 
tstole % 
©f ttm CsBsdiwB Coyri^ d&l® sli©»liRg ew# nmmm tlmm w@igiita bf 
w«ete df hlTth of the &hme-p 
« I S ^ '» % ' 
life week i gnd i^e.k s gyd wmU t itli weele t Sth week s 6t!i w®®k 
y#af» "'j Stta"''"'•'' TSS '^^ TiiiS 
of tbei? ifl@9©@ :ber sb«3? sfl«#e« :l5#ip sfl@«ee :ts®r tflrn^m sfl©®e® 
•feiythi . twt# lb»i. ,, }«%• 11j#t, ,., :wt» ll>«s tmtt j.'b«$ :wt* twt» lb» 
19S0 i 9.05 0 S.49 i 3,24 
1931 s 8,34 6 8.40 s 8,48 1 9.10 
1938 s 10,96 S 8,49 f 9.97 1 8 .SO % 8»60 
10SS s 10.68 9*64 11 10*44 s 10 •SS % 9»S0 
1934 7 10.87 17 9.56 9 9M 
IUS5 i 8.10 U 8.52 18 8,28 i 6»40 
1936 It 7 *88 18 7,90 10 7.56 I t 6.45 t 6 ••go 
1937 f i,38 IS 9.85 5 8410 i 7.80 
193S It 7,48 ii 7,77 12 7.12 i 6.20 1 6,60 
1939 li 8.89 li 8.21 12 8.15 a U 3 1 £.00 
Total 88 im §0 B » 6 
w®igiit«(a «« 8*88 8*## 8.Sg 8,'?9 7#Sl 
8 •78 S*&S mm i»M S-»78 7»SS ft*SO 
* 24-
f* kmrnsm of m h 
1* tions 
0®»€(l«l3i#ms, «ad snalfsis of mr-imm wmm 
#t«.ti®%4es3. fe®©ls ia ftHfiljEias %bm a^ailabl® data# 
fJi#®# pp@e#dtti*#s ftf® qm£t# stitti4«r#ii#d «ad F@taiF« 
$M tkls appMeation will hm M&mam  ^
wifeli #aeh #f tl* «i«Iysis* 
It Is gwmmmlXf «g?«®€ tiat tim- plie-aotfpl© ®xpi?#a.»l©ii ©f 
«. <?lM.s»as*»tstie i» e#aaiti€Kied lay both, ttm .g#n©» 
tfpm mu€ tli® #i3.irirott»fit.» la aa®losing th© i)r®#©at 
data It was a#eessaipf t© 'eQiisMer %a« Jtef 0.f ©orfcala ©n** 
f t r n t m r n  t o o w i  t o  ^ w ® l g l i t »  T h # t ® '  f a e -
Usrs m.y he late tw# saia aaailf,. tltos# 
fclmt ftpplj ia e©»@ii to *11 t&© sh#®p «nd tlios# t&st hsT# tli®l,3r 
liaitsd t® in-dividttftl «ls««p tfe# fl@ek* f!»@ 
elffisa Mf tfaisgs tl»t ®a-lj e@ftala' 
and not 0tM#rs| It imj mmslst of €lff#F®atia3. i*#,iai»BS@8 t© 
©#»ts.4a #Bvii'o»si«at»l fftetors bj fmriam oy-
effsets im lt»% hmwrn « 
p«Faiin»t #ff#et ©a «n aa l^jwBl, a»€ t-tes wemM e^astltm-fc® p«3?t 
0f tii# Sadivliteftllty ©f tlm-t toiosl# womld fell int® tM# Q^mxp* 
• • 
fli# mttmtB pi.«s feii® uffisot of 
thm g®ii#typ@ «©mM A@t;#|piain0 th# tiff@r#a©#.s tbef 
womli «a€ ©0al€ !»• 'mtwrnm Qa tli# 
Qtli©F hAn4. i«-giilla]e fe© mrtmim 
e#aM «!»# giv»' ris® t& ^i.tt@mmmm m%mm wmixmlM 
Mt ttea® »«>% s^gregat^ t sRod weuM %® lii€l"aA®4 
Sm msaalfs®#. #«•»»«« ©f 'wyiafeloii.* 
f b ©  « i f f « @ t # r a  a f t j -  % #  f i i y t l i # ! *  i n t o  
tw© -feliafc SMtlnmm wmX ^m%h and 
tii&t mffmt 'Wi'lgM %&# wmt hmB to©-@.a ^e. 
flOTt ©luat wdttl# e#«ppts® mil %li# f«.0toip» feMifc $MtlMmm tbt 
p%aislegl©«l ef %1j# «n4 fefes®- ©f 
wool growtk* P«e%or» to -this gr^ap -eottM l».v« ®l%h.mw tmmmrnrf 
m- -^Twrnmat 
aae #f' tfe# t © wool 
growfeii is tb@ g#a#«l flsn# mtatrltsiiStt dmrteg tk® flrmt f®mw 
ar ® 0l»sf»a lif®# *to&ii p^^gnan'Sf and fi© laot ©'©etti*.* 
fis®. pi«ii» #f aatoiti«a wiiM fe# %« ®13. ©t3te«pfe .in th# 
mmlf lif# %3ai wIi#b timj mm t#p#ai.®at mJtoly ©a %im 
ailfe sm l^y &f tli«lr fb.l# fiaets^r aay te# 
lap?r%«»t ,f0f, *Iiil@ it wf •!» ,.®*®r<i0ia© pertiall^  1® lat» llf«. 
It 1» i*e«»«&l3l© t@ smppos# tbftt at %'km mgm- It m&j b« 
tl» »«s« #f s©wi- #f tim hmtmmen iiidlvldmal«« 
» g0 • 
• Tm #iass o-f «ri¥ti»oas©atal faetefs* !•#, thos# 
tMt tlwft f2,#@©& «?t»F t 6 wool kas b#©ii -gr^wsi^  
w®iaM "b® »iBly §©!»©& to mil mhmp wiiain m tlmk rniA wouM 
bav@ m& p#»ma«at #ff6et.8« the w#atli©.r,. ttie 
of rsla «a€ wlat, J'anfc® first mmmg tliia «e<i®a€ elass of fm#* 
«s it tjo a la f^# .©jcteafe:, tlx® al#«alia»S' ©f 
th# f3.©#€!®-» Fof ©mapl#.# ,1a « ^py# wia% jsmr, smb mM ommm 
.ia Alb#:i»l5:aji. ttm f!#©©©» of th® s.ii®#p 
«% thm Statioa wquM e«nt«lB « pTQpmtl&n. of 
soil afetter than 1» » 'wm% y©.» 03* « y®«i» la wiileii relatively 
tmmisj SBOWffill ©«eiaw«4 «»€ p©Mlst#a. awing th.® wlBt©r« At 
fell© Man|%®rrl#s litag# Station this wamM not li@ so Ijapirtaat 
as Btorm ar# aQ% ^©"valioit hmmB  ^ of tiri® gip#afe®i? 4is* 
taae® .fi^ » fmmisg str#®®# 
fo «af©n® ftolliftr wlfeli wool, it is @iri4»n.t tliat tb@ #ff#©t 
0f t^ ls- s«©©iid of fftetar ©omM Is# «liaia-ated, 
aiMist ©®ffipl©t#3.f if ttm d«ta b@ aaalfs^d m a el@®» w©q1 
fM# l»s 110I; to«®a posslfel® tm ia-elii<lid ia tM» 
WwtWmmmrm in thm of mi* 
sesiirM *#igii%s «mst b# Coastttt'satiiy an jUpp-romeM 
to til© pr®fei»iR ©f tJ'lJ®-- tali©Flteme# of fie#®© w@ Splits on th.® toss if 
of mso-o t^ii'@d tlmm- welghm «pp©«rs %o to® Mgieal* 
Poyfematolj , iti liss lb#«a »ii«wi tliat M imselaeted ,gf*©«p» 
of fl,#©#is i« it faiiplf Mgh e#w#lfttiiia hmtwmn 
fl@»s© w»l,.glit «B€ jMM. of Qlmn wo@l.« Sp@ae#if #t nl (X9S8) 
fetand th® ©oiT#l»ti0a to b® •-i.g ± .Ol a or tiO Eambotilllet: 
f!#©©#»« *sl.an ©t al (1S33) F#-p©^@4 tim te hm 
.*67, .80, •?§ fOF tl»®# se.pa2»ttt® y#«F3» ^©fglXl C1&40) ob-
feitis«4 « sow@lati#a ®f «69 fo? 188 y®»Fliag fl«#©#8 fmm 
MmmtmmilleM shrn&pm fhm it is %liit% «»#STOI»®4 w#igla,t 
o0K»til%'iat«» m fairly iN8l,iatol« Maswif of ttm wo-ol prodmiiag 
afellitj ©f sl»#p th©«gii tto» a»# #f ans^mjfod w#lgbt 
tl*s might fdtatoa a s-emr©# of ii-fpoy ia "fcli®- €«%»* 
flj# pp'©bl« la mnMlysimg fcli# ista feia#n b0e^»a ©f 
©•aaeelliag mat tbt ©fftets of mmmm «nvii*©a®#ii%, 
to- jmw mi€ dsalisg, &» m 
mSf %li®s# f«©ti»rs thmt ©am® aittmvmms in t^* 
within ©aeht y««r* Diff®r®at ii@tla,ode of secitmpllsliiiiig 
tliJjs .lifkvt toasa used foy mmmlj&m and th®a® will to® 
di:s0ms»«i is %ii.m paartlealftr mf thin p®,psy %© l^efa 
th#5' mm mpplimhtm*: 
!• &@a#f*al Statistics of the Populations Cs## 
in This Study 
B«fcsr# pf®gF«s#lag into A 4#tfti3.©€ analysis of tim mte 
-siabjeet Ibis- tbesis. it Is t# pmmmnt a g#m®ral 
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•«osB©6 Safaottoj a&j n%vf 
tint J© mrn i^, t®%8«f|s©p trsel (»t{t j[®dsd JinoqS?no«i^  
m*t 4*-St ssn. Wi» t*m otn ot*i 
^0t est nm 
ton lq*9 9fl fit nn of ^•st ton 9f9 ft 626t 
f*9x sen 6l*q A9 f9X ie*t 86*A ss s*§x n't tS'A m eeet 
cm b9'l SOS o*e et*$ tt f6t 6l*1 92*6 m i.2ex 
x*9x ton bz'9 8 St S'i.t St*I 0^*9 f f*f% otn S9*/. m 9e6t 
9*SS gin i X'St t3*l 2S'8 m 926t 
s*et tsn 03*6 i s-gl 6tn ft fg6t 
f 8t 09n /.9*8 it 8*gt ssn t3*0t •ez S«6t 
9n?5 60*3 99*6 m sset 
tnt 86' 89*8 m tS6I 
ent lo*x 00*6 n 0261 
1 5 •%m. 1 * s t »|.E f i 1 " • •' 1 •• ' * m # * 
! S t 1 1 « « t $ ? 1 i 1 xiJ^JCiq 
*& os s> 1 «o©©Ij s « *0? -S" t ©osotj: •» •! D-i  ^1 «st®XJ« ^ t JO 
» 1 i»a J * ft » S OT©i 'it 1 * t umm li 1 JCB©X ^». . ...^». . .» ' ^^•^^^••••. j„,i .u,-f„„.^, S* •'* * . * » * 
' ' " p ^ 4 g s b ^ o  ' '  " ' t '  ^ 0 t ' i p e i « o o  imtwrnrnq i 






















5 I  
Ji 4*-
s I 


































































































1 4 # 
J 
••tf n m « 
ii^  •vi i^' Pa 
it »>5. 
tJ 
m J3 4  ^ m H 
1 
05 







































































 ^ 5 f^*!f 
M 5 


































































Q in4 k 
« 
ij 









































































m •13 m 
45 w m 
«4' 43 
*Hi' 
1 l«i^  
« 


















0 c s 
w ss » 
imimtmmma ia fcli# sau# g«a«ral #»irlr©na»ntt ip®ri»ii®iit 
dlffflsrsmees ar@ eftasei by hmrmdltmrj fmctorm itnd by th© .psfsnt*-
a#a% of @»vireaM®»tai faetofs i>#eallsf to ©aeli. a:iiia«l*. 
Ill Mhm^p timt tlwae flmms in. th^ir first 
tlwm f©firs of lif« wsm .Uwlad&d is tiii# «Ha.ljsiS:* flila pi»o» 
vii#€ s of 4«ts md ttm msuXtM maj h& e-QasM®m4 to 
h0 ^ppMmbM to later 7®aj?s At w#ll4 fb.e sbaep a»©d in tMa 
•aaaljsis w0m, ia a general w«y, tiae msm ma tlioa# wsed f©i» 
0t.lie.r pliftsea ©f tills thesis study fclioygh not entlmlj th« smm 
MdlwMumls throughomt* Tb&m were 'IS© C0wJ.«4«l©»,. 81 
aad 2^2 rqm&j eresate^ds# ©aeii wxtii tin*## ma* 
rmmwda* 
fli® mn&lymm w@i»@ «d« s®p«3p«fe®ij' tor of s«i¥#r«3l 
fl»f w#i*« %hm e«a%lii@a -to pp'©*li© a p#©l#d 
©f til® intTO»y#«ri. intra-olass eowtlstiom f#ir «a©li b3»©€+ 
A samftfy of .th® ywsiilts is giwa In Si 
In tli® «o.«l.j»is of va i^ftii©#' ife w«.s foimd feliat tb» 
fm-mem hmtwmmm »Mmp wmm hlghlj slgaificaut wMeii «ls# 
•B®ans thmt tm fctrm-elasa eo»#lati®,rii w@r@ blghlj slgnlfl* 
eanti FnrUmmim® aia«i»ioal TOIu# is gr#a% ®ii»mgte foa? 
tlida t© t» of iwp&Ttmnm* Tmj sliaw fchafe on# fl«©e# 
w@iglit pfovidea a ©f tli® weights Qt ««-@cs#®4» 
ing mlmtlm t# tli# »« ©f fl##©® weights- in., th# 
po'pwlatidn, 9m If 8liii«|j- w«r@ s-®l©ct®<a fe«eatts® fcii@y 
* 
litt^  s. tl@mm oil® p#wid. tli© mmT&gm of the  ^ popw 
iatiea &f wsmt y»m^ tto#|- eoiiM te# @x.Fsg%#d to imm flmm 
weights tf» fellewimg jmmw that wdtiM mmimgm at least one--
baif p©ttft4 mhom »»ii .?!.#«©#• w«ig:lii ©f tii# B.mm ps^pal®-
tl&m 1» tlattt'. jmmw*. 
I«tra«jear, intra-claas eox*r©lat-lona Ciis#€ «« m 
mnsxi-xm of repeatability) by years m&. as m fU0l«d 
#sfei®a1 .^ f03? ©jaeli of 'fe© tbj*®# gf#api 
Teftf fi'SSS' t^SffiarFK'-lira-
6f iSM. J correlation: In t class :in tclass 
birth sgfoap s tgr©ap t€s©rr©l»-'Sgr«ai» to©rr@l«-
fafel# S 








































* 3# « 
4ii0tli©r way ©f shmMg tli# iiap^rtanef# 0f the 
vrnwlmn s^ar©#® of •wmtmm w«s fco 'br^aJ' dows t;la$ utrlauc# 
Into its «as|»#a#Rt sutliaefi hj Wtstmip 
tmBlrn fli© Fesalts mm mtm-m. la tslsl# 4.«. 
AaaljsS.a of wrlane©. In mcttiftl milfes of Tarlsne#, 
#f tlspe® e@as©eutiT« fleeces fy«» ew@ii of tii® 
tjyee  ^ gpoupo 
Sow^m- Qt' t JSnlts of vmlmnm 
~  ^ *""' 'wosmj'"" 
;Coyri®Aa3.e3 RaatiOui.3.1©t;s. -Ciyoasba^eda 
Between years a#i6 6.42 g*ll 
B@tw#0n sheep l»g§ .94 *60 
th& ©8»e alieep 1*01 *:7S •8'? 
flbls «aftlysis ta«t tli# rmlmnm ij#twe@ii flmmn 
fmm til® mmmm shmmp »as lers«.s% Is fch® CwiPi#dal«@, 
,Ss th& leintsy croartfitds, «a€ la tlit laatoem.lll®fca» Tli® 
pei*ffl*«©nfe to#tw®$n shmep wmrm in th# ©fdsrt Corrl#^ 
Amlm, tes^©«ill©t8, M&mmj ^TOSsterea# fh# -mmljBm twttimw 
skewed fcliat %lie. Mil© of thm mrimmm •fesiw#«a fX«@is®s thm 
fmrtmm- simmp wa-s ef « diff«rertt mAow la tlie R©wi#y 
ei^ #sbr«d® timn in th.# otiier two gyoaps.#. 
•* '30 "" 
tb» vttriMie* mms #f mmmmrmhlm MgaittMl® 
in all e«a©«# I i«g@ jpa^rt of tM# was iBti»©iii©ed toy ag® tif» 
f@F#n<i®s I'ifcMa gf»o«pi» Oii& of tli# tin*©® iM@m& ineltai## fm 
#a©ii Mh.mp wm tli« ftmm m€ tii# &timw two w#r® th®-
smmma ttni t&ifd «fa©«  ^ 'fh© uiff^ psae® %i* 
©f til© simnrtiRg tMnm welghfeS: • tm4. tim mmm of the 
&t'kms'- tw© fl®-#e©B mma s'teoat §4© jp0«n,d» #0 tbis wouM eama® 
«isli. of til® variati«a noted b#tw#ea jwmm* s3tb@f faet©j»» ©f 
»B ftnvi^ fiKMatial wl&ttim womlt ml«® ©©afespibttfe# %©• tlila varla* 
tli« pe'-]p»maeat tostf###a #li«p incltt^ l® th@ aMl-
tlv© f®n# •#f.fTOt»,, 4&vimt%miMp mnH %!»• '©pisfeatie 
as wsll «- p#»sri#n% ©ff©ett of ©a i^f^ 'iiTOnt*! 
Rffeetiag teAifMa*!® ia mllJc® aftriaar. fli« M4iti¥@ effeets 
ar« til® sferag# mttmctB *blmt mm pre-dne f^l ia tiiat popmifttioii 
fef safesttttttlBg. a g$a# foi» its sli#!* Ibay woaM to# th.# «©tmal 
®ff®©ts if auGh ». smbstitutioa la mj gsri® eo»i|>l©x alwiys 2^-
saife#<i .ta tfe© sftiai pirns C©r slattsi ©litog# Sa tli® pbffnotjp®-
wmgm0.1m& s»f wiat ©tlia-F g#m®s w®jp# It is fea©wa tii«t 
mnj gmm& to not- belaftv® ia ti iJ wmunm iju% bav# a greali#  ^mr 
imb ©ffeot dep#niinf ©a wlia t^ oth«ip g#a®s .ail'® Saeli 
discrepaoei#® twt##©!! the sv#mg® of fci»t g©»® siiljsfei-
ttttloa aa€ its ftctaal eff»et to pftf^ tieialay- g»iiotyp#s 

































I 45 5 







































































! I i 
III! 








































































































m m «-»• 

























1 1 1  i  I  
°  1 1  
!  1 1  
m u 
m # 






































» .igiS m 
A &t tli® likeasss Ii#tw#©i3 
slr®s aai «0itM 110I; li«¥© ^mimd m meii iafa-iwi* 
%i.m: mb ti» 4sagii-t»«»-<l«» llk#s«s® tti© w%m>- mui^ 
imm ta wmhm &n4. feeem siibjoctM m&m rlgoreus 
t4i@a» 
Sofe ar-d »e»#- iis#€ to %hm. 
|5«,r©at*#f.fspacing Tmmmhlrnnm* Tm l&%tm somt dls-
tiRet im Qwmmmi&g, peasiljl# ©ppors esMs^a % s«i«e-
feioa of Urn #a»# & or-ter t# ©l5t«la felie »afe eatiMK.t« 
of tl»«® statisti@# i% w*s :tt#«8s#rj t0 ©llaiimt#, «s far as 
%li#- «airif«»»afeal f«cfc»# tlia,t alglit aff@e% 
fills t»s aljrea% hmn Mm-assmd. »n€ -oaly th# tails &t 
hsm Utis »» »,sc#apllsl»fl a#®€ fee 
\ 
la ©*l#m3;Sfelof tii® da-Uiiiit-er—iflijn e0w#Xati©ii and t&e »» 
g»s#i« of ^aglit#r weigJifc «a tb.® tlmm weight of tii® 
%it© #5lJttstai@Rt for savi^ iimental isflwaets was e.©0©iipll«.lied 
by gf^ oupiag th® p«ir« of Ssaglal;#!'© and 4«s da «, doiabl®- lati?*-,-* 
fmm bRS.l#» f&at all h&m. i» «# |-©ar w#.r® pl«©@4 
In s.iib-gi»o«pf witb ^ ws S.H teom Sii a siagl® :fgs3?* Tha  ^ thm 
sh##f im .fiftngiilsftr »mb«gr#ap »oti|d hmm t>««a smfe|.tc1; 
tl» «•»» g®a#f«l ©a-riTOiiadiital Intlmmm applying to- tii© fiosk 
timt 5»af &»€ #«e:li smb-grstip  ^ of laas ftll hswB hmn ai<£l#  ^
sisilas" g®a©r-a3. ®»¥ir«Mafcal laf l.a«ii0@s» Blff#F-erio-®s h&tvi&m 
iRSivMaals tmm. wmxW he hj g®a#tie iif-
«iid f^ etoys paeallar t# #«©fe, 
iadiTMm«l» lBTi»iia«ital fifcetors mmmn to animals iit saeli 
.s«t>-gromf ©f a&« sa€ ia s^ab-greap ©f dfiagktwrs wsml€ 
ean-t#l o«t» 
Srempiag « ttiSs to«»ls t© ti» #f 31 s«%* 
gF'Ottps f#r %lm Gmnrnim 0o»l«€alea,, » smfe-^ gi^ mpa .f©p tli# 
tod wmmm &uh'*gw&upb tot %&#• Sojoisy ejpo»abr@4s*. 
fh® sn.i eo-varimas# mm emlealatefi s«p8f»t#ly 
©aela attte*-g»'ap* fbts# w®ir® tti«a. ,p9ol,®d to pmvM& mn tstimat® 
©f- th# ii"Wf«g.# s«rr©l«ti®n Mid rsgF##®!#!! ©©®ffiei«tat» f©F 
#ft0h tjf thm »tJio4 oatliaed By Cl958)» fh« . 
e©@fflcl®nts tiim# #MaJa©:t wmm m an iat»*y©»F Msl#; i#e* 
e0»e#rn©d d®vl«ti0os tb# «¥ei»»ge of eenttapermfi#® ia 
tb# M&m the iMtm f©r th® Oasadlaa eai-ri®-
d«l#s mm prmmmteA In f«%ls S-« 
S©w 0f til# »uli--g:ra«ps a.F® wswy »mll «a4 
signift&mm ©«» %# #tta®.}iBd t o Mftmemm in iM& e©^®-
latioa 1 b«-s«a on. tw© 
iteias n#^»s«ily «st W #il;b®^r +1« w *1» m€ thmef&m is 
sliaQst »®aiiiiigl®sa ita«3.f* l«v#i"btoi©l®as,. wl»a tiaa ¥api«Be#-s 
«n€ «c»^ai»l«ees ar# |>o#l«d eath sm-eli siakll gmup &4da on# 
ia#i»0 mgme- of &©©40s aa€ is- ©f s©i» wla# ia IncmmMlng %li# 
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'fhm ©orpelftties •SS #s«pit#i tl» 
p©o2.8i^  d«t«s i»- sigaifleant ittiSiii fe©st;#€ wxth fcii# 11^4 €«• 
,ga?##:» «TO43l.al}l® laking %im %m% &t m.ignif.lmmm* 
fhm €mmgttmm la 11® first tiir#» frnms w«r» toy M«w 
2e«:lao€. sir®# .«a€ tlioa# la mm l«a% f if# f#ws «f»af# 
fej §»a#tt«» e©wl#dal.# ' Wtmrn thm mM wmm 
»® tiiat tl30s# for ti» fifS't. tlir®® {firdt 6 
©m® gmnp aaS Isat- ft-w  ^ f©ai*a ilastj •$§ 
fFOtt-pSiJ g':r©%p tne mmmmtim for 
fiMt .g»ttp *118 •48 an4 tm tt»' it ww .•!©» tii® tiw© 
€lff«r tomt « t©sfc a-lgHifiesmfi!# 
•of th# atfJ'eireii,©®.# toy »®-aii.s '©f Fitlipr*# 11938) .a 
tlOBt siwiKl tlmi ti» »«» mot s:igaS,fi©«a.t#. 
fto® dattghi#i»s ©# tlie l®w 2©*li»4 i sir#® w#wt 
ffo® tlmk »#feljtgs s# ffeat i'lf«#s tm ^ ladlirMtt«i dawghter® 
#0mM ast Meateif i®#* Baaghttrs fey •ea&«itaa G©r3?iedal« 
sir»» w#i?# ffOB p«a astiogs s© b©tii tii# «l3?# ana da« wr# 
lc»®TO tm ©men sil »#.Gtl0»s of tJiis 
te wM#M «ir#- «!*« dls#a»##d will to#- liait#?! t© 
til® I?® •i«ugiil;».r-#«a pair# 4a wiiiefa tim m&m 
hf iaiijftilsa e-ayx t^ftiial# slr«.«» *s alTOatff .i»ttti©a®d, eor--
r«lati-oa 6©®:ffi©i#ttlJ im %h.t,a gy&up i.m «lb. 
.Bespit# tim fmet ttos.% ttm ©©r.iP®M%i«o w^r® 
emleal«fc©4 tmm mlmtiveij It wms d®©M#ii 
4t • 
t® iiif©S'b%iifc© til# df eiiaiaating sir© differences 
f»» th# isatra-y®#? rnitlmmm tad eovurisae© of tl» s-ttb-growps# 
fkis was disa® with fct» wmnlt th® awFiig© c©-
©fflol«Rt was eii»ag«d v#rf ffitr#!!-- %#!»$ r®4is®«€ 
*16 to *14# 
fh@ lamlfeowillet tW p&lm) aod tii« S©Mi#|r fisrsssBr®!! (21® 
pairsi <l»tii w«r# jin*ly8#d 1» a mnn«r siallsi* to thafc mmA 
th» Co«'l#ial#s# i tttisftai'l' of tii® r#salts fo^p mil timm. hm@^ 
gmmpB is ixi 6» 
fa.M# i 
kvm-mg& dataghter-dao eor-rel&tions «»4 
for feli® imrioma gyoupg of aliQep 
g2«Yg1^a|^ g'tgam^omlT"sS©m« 
P#digi*0e I lets j'eross* sill 
. £roup . ?.. . t1>t»ed® iggprnpa 
da® pairs 1?» ?0 Sia ®06 
Intra-^ raar correlation •16 *,%9 *0S »tS 
iBtra-foar# i»ti*a»sir« 
correlntion *3.4 *tg •07 
Satra-year, intra-sir® 
•regrssaion •12 mUO •Of 
l0a® #f tli® eowelafclm &0#ffi©ieats «p» statistieallf 
s%aifii!!»ii% s# e«B not b® €&t%imirk&6. wimtAmT tl» 
dl.ff#»ae#s have sigaifissn®#* Ifcw#tier,- th# SB«11 al2# 
df til® o<oyi»0lati0a for tii# erosabreda would suggmmt 
that it "b# aetttftlly fpo» tim tw#-« 
- m 
fi» of sir# dffeet dM ao% imrlm&ly ehmng^ 
%im faimes of fch© c©?»latioii eo#ffiel»ata • M thm 
Co»i#ial# ti® ftusffitient. m&» r©tee#d sllglifclj, mimmm 
la tl» sfesf twQ gmnpB a sligiit Ifo » %<• 
«Sfi@s-as# mm ftttaeto## t© %tid fact fcli# .ehanges w&m 
mot itll in tlm mm  ^ diy©ettea a# #asplia$ 9mmta  ^ small. 
e©«M mai.%'^ secoimt fO:i?  ^ difftreae®. 
Mom S®l#©TI©a- FOR *RS la 
fl#©ks- tim MmmmS.%^ of mmm 
aot liigli *s anwFams ©iJto©'^  e&a-motdristies «.ls© lia4 %& h8i e#B* 
wiltm s®l#eti«a »sy mltm eerrelatlem, hm^wmm 
§mm0itmw m&d 4«a it <tos« nofc «lfe«.S' tiie .p©-g»8»io» of ^mughtmr 
o& €«i %o Miy -tegi*©. fills «p 2io« win® is 
light but. if Umw s#l®©ti©a *e» it mlgh% 
til# fes##. 0a *M@li tim. •mffmsslom msts mtkA timmfoT® eliaue® 
flmetrntims IJ# .g»«t#r t.l»,ii i» ms#i©6t#<l p<^ptalatl0aa* 
B#-eams# of tj'liss# .e#asM0i'«ti©»s Ife *# t#. iairestlgat® 
%li# v&gmmi'm #f S«tigb.tes» fl©#®# t on dam 
mA mt %# .»st til# ln'irsstigittten m th© -mlmm*' 
Tkm ^gr»iston &• 41r««t las is fow ©atiaitting tfe# 
p©ssitol« ©ffeetlwn#®# of s#a#eM0s siii» it is mm mtml 
mrn^wlpti.m »f tmw %tm w#ights of €«-ugli^ .rs dli lae^efas# 
wltfe. laalt ia i«»,« 
tto# ,^«gi'®sslsii e:o#ffi©i®a%9 ww:?# emJ.eittlat#4 fwom tli« pooled 









































































^  - I  
Fleece Weight of Dams 
Figure 1. Regression (b s .12) of Canadian Corriedale daughter fleece 
weights on the fleece weights of dams, plotted as deviations 
from sub-group means. 
• 46-
ffibl# f 
iufcra-sipa standard d«vli.tl9ii,f f©f» 
the thr## b^eed gf»©mpi-
<y d«u&» or Sat%E¥®l'S * 
jfleee© WfdlgJxts . :f 1#@©® w#igbt« 
Canadian. Oorfiadal# 1.06 •88 
R&jnlbouHlet .98 #87 
M©ffla@y •©y©ss|jr#d #96 i*m 
f&®s# show felmt la OoTvl^ mim sud I'sa'bOttHle'fcs 
til® of tim aiiearli tg fl#«©e w#ights of l;i» sh««p 
later eli©s« mm 4mm wmw& imrgmr tlma Um vaw-lmm 
of tim'shmrtimg fXmm mights ish» ^mgMi&m* Fm tli# 
Rmmmj er&aBWMa TOFIw®® ©f th# daw was slightly 
%!»». t&r ei« 
Thme <a«ta. mem to ladiemt® tl-iat fell# daias did not eonsti* 
a a#l@et©d gr©mf timugh ia%®irpi»#t*st!l«m 1» possibl#, 
nmm&ly ,^ ®afe t>©tb fch# aaci th© i,aijgM#rs w®r« 
Obvioasly thm mum aot on a^etwiil flem^m 
w@lglit «»# «t rnhmmt mm jmw of ag®# li®w 
i&r f%mm #ottl€ b« pj?iteti0«a 
%& m llialtsd mx%m% «t mm^Mg %%m»m fMs bt.s hmm dm# for 
fell® C©fflfi«4»l«9 «s4 til# At weaniag tmm thm m& 
«11 f#ip fe®#y »n4 f I#®©® cM«tet#flaties -anA 
an Is® Is defi@i®at in. atitpl# l»agfeli att4 iii density wmrm called 
«at» fhlg wmB adt don© with the ®i'ossto»N@€s dwiag, tim 
jm&m ia tls# -Aatft fm %im- p3?©s#nt study w®m' 
4f 
#1. (1923) foma. « slgnific&nfe ©f 
»t4 isaa-itf sad ms©#«»4 wtlght bat it ri«« 
eigiaifSeftiit #f -•01 'ufng&. of atsjpl.# «a4 
,\ialen ©t «! (1"^5) i»#p0Ft#ii a sig-
Bifi©siit mt »Si fS.b«r Img^h »4 fl##©® 
m€ *M1.« f iber leagtli sM l^® lengtk «r« rMi%. s:p3.o»^-
'vmtiB %tmy itr'# of tii« msm Hill f'1901.) »»• 
p©rt#4 m blgli ©Gi?^@l.sli©a of *i6 to#tws«ii sfeit-pl© an# 
of 111 thsMB atmfcistles wmm ofetalii#d f»» 
.i«ta at s.l»it.ipt8g tlM#*. ®% «1 ClSiS) ,i» 
tiiiiir s.fe«€i««- @» til© f !.##«« €iMi«a#t».istl0:s afe 
w»iialJjag »i ag#:® toimM m &f »iSt #30, 
•mad .*60 fsj*- Hinigtb ©.f fl##©®. mt Mi# tw# «g®s im 
eolMble,. mk& l«a¥msil.3;«t sli^ ep P©i» dtnslty 
til# mt3itmlm%i&m mm •.!§». .•18* «ai .-•M f©r tb© 
tte®® bi?©@ds.« 
flims %fe» s©^r#la%.i©m# Mtween tlmmm w«ig.&t md 
3.«»gtli of stss l^# mat b#%ir9#» fit®©® weigiit «i4 4ea.alty mm 
n#t bigb ttaii" €# thAt Gulling tl» pomemt t»dlifX#aal# 
mt wmm^Mg ^%m mwM tmA %© ©iialaat# ei»s# with tfe# light" 
est Biis 'iBjiiM l,#a4 m a ,F##ietios la mm laisT'laftim 
fa th» »l»arlini ttmmm w»igM« .®f fctW' savM aaH 
£ii.el«dl#i ia tliss# 
Bom& fiirt'h#:?' ®vM«ae# wltht. tii®- ii»ott»t. ©f s®!®;©-
* 4tq •** 
tiSB vf tfm f»» m ^@0apii»i»«a ®f mmm 
fl##e# m»a as am& md th& mmu t<m %tm-
wtmM p# l^atic«* It wmm f©m€ %.imt thm mm- ilmm *®lglit 
©f «l.i &mm wm.m 9 •If .f©«»i€s>. r»fi(r«a®« t© fa'fel# i 
sli@ws tMt th# wmm fl9mm ms-ght #f sll s.ii®«rl,Iitgs, e*:6# 
^peaai,#* A slight e®ri*#©ti#» BhmM i*€@ to tills flgw# 
t© la-elad# mnlj tlm y«i«i?s fj-wi wbleh tim 4mm a®-feii«lly «-3Ni. 
ifam# this slisiatttd tim iS§t dafeft « fels®s« ahmp' fasti, aot 
f«t ioA ©ppo.rt«itf t© 'bmmm 4«w* litii taiis gfowjp 
s©t#€ %li# »©«» fle#e® might mf tuhii^ wm Bw§7 p«w»#s* 
ftea tim mm df %Um -aaas *a# »50 p&vmAB «fe©v# • te# »«ii &f tli# 
tmm t!*i®y '«e» 4.mm* 
Bp fe0 this fotat consid©ratl#B k*« lf«#s gif-eii t# tls® 
@iail>lffiw -fwi'd <&&m ttmmm w#S.g.iafeS'« tbt 
p?8S#at- #f tli@' attitf «tt«iition tj»s %@®ii $tmn rnim-
@ff#et «»€ %fe© lj«tw#«o fleee# wsigUtt mf .patwa«tl 
.An ©stlaat# of %h&mm tmtmm tai# Immm fey 
mmtymm of im3?liia##s «Bi tfa® s«^a.etii#iit pa.F%iti»tBg of 
wmtmm as 0atll»«d fef Fisli®? CliS®)*- fMs isfcn fsr ©«©  ^
•U.F##<1 grottp *®F«- analfsM Im t# fefteg ©wt 
dlttmi&nmm- tim% ©xltt biitwsm thm- gf»©«ps* 
flat .aiia f^ils of %hm C»ri#<lal# data is showa In 
ffttol# 8-. 
m ^9 •• 
•thm wkm pslttt is- tb# 
pjFt«0» mi tii® ¥«l®tts Bmwms- ©f tartafeioa-, i.«#» tlmfc e«m»@d 
%y -aiffertaee-s- ta sSj?«-s#'. -teil witMa 
f!i« tisml mn&ljsim &£ sfe©ws tl*% %fa®r« mrm a ignlf£©«•»-% 
d-iff®»is©«s fe#tli .si»s SBi jmrm-* leif@ir#rt 
till® &ms not direct iuforisation mgm i^rig tla# fi'®*-
f©i»tio» ©f %ii« totiil. ^ariatiom fejr #aeli mvam #f-
wfiatiea  ^ .la. #:r4#-r Ifeo det^ alii® tliis a .fwtt]!,©# aa&lytts 
was . fM# ©f %liis maalfsis «i'# giwB 1» th®. toot-tc® 
pa t^ -Qif 8* 
%m thl» tatol© til® inalirM«I wmSMnm^ ia ttm «ri«n«« 
mmmi fef differences ptirs ©f .|>l#te@4 m% 
mn^om. wlfeli-ia %ii® .s«»^ wi.m gr©ap« fb&s# -a^® %li# 
Ftsttlt ©f th# ©ombineil to©%"Wii-«a 
p«t#«ia.l lal.f*-tife.s i.ii.t of #a¥i-r©a»®-nt-ftl. f&e-feors td 
aiti»J.* 
fil# ¥arl«ae® Aw to si## €i.ff#r®ii-e@s i.a a nmmnm 'Of tfci# 
'TKF.lsti#!! e«0«d by sii?#s» 
fhsfe is, in€i¥i#a»l far Ian©® plm® wmtmnm «iu» t# sii»# 
immmM is tfe© wrl«»0« tMt wml^  pi©Mng fitl» 
fi»©» gromps of amgtit®!*# s© tlm%. kl». mm^mw ©f ©a l^i -p«,lr 
w.0«ld ia t;.lie- f®ajp- "brnts tef Mffereat 8i»s.'# 
if a.if-f#r®ae«s. h-®%mmm »lms wmm l-h» 
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P«t@Ki«l Mlf-'-sife mwmlmtlm -Ritiata, ir#«r« « l#:S9-l»14 « *18 
~rar^-
FortiQRS of myjftrioe 
B&m&m In Aa a p#rc@iit®gii 
-of- aefcupal. aiiilis of tlie whol# 
lemr diff«pe»e#s *S4, 18 #1 
Sire diff«r#now witMa jmvm #32 3.7*8 
la#iirid«gil TOFianc® iweag 1.14 6S*S 
patewtal »ib» 
f&tai i#8o %m*m 
l0t«s Is ftll analysea of vrntfrnm la this p&pmr 
# indicates sigBlfican®# at thm 3.®wl ati4 
•«-^-at til© 1> level# 
- SJ. 
m "bMa til®' witiita pafcs toj feh® s«ae 
fi»« t© dlff»«iie#s Is til# additional 
tMt wftaM if puirs #f' toagfet«r« p-i©;fc-» 
©a J® »me  ^ a w»y that t&# »©»%#» ©f tne pi:iF0 waM 
•ia y®mr «€ sl^ » 
'la view @f t&@»# O:#ii0idl®ri,ti#as it is «Tid»t timt ttm 
Istltidaal Tsyli®®#' is tl» feas'# fF©a witleli %li« ©al'0ti^ »ti#!as 
*st %« til# mmm, sfoaf'# f®'r slwmm it tb# .to-di*. 
fiteal pla® tli# wrSanc© ©®ntrifettt#d % 
fiFO €£ff«wa^®*s« tlie ^vawmnm wmt 
'b© fwm. tteia *-« gfrnsi*# mi. feti# mimlnimg pmtim. 
mx&t hm % tim m^h& ©f 4.mngmmm p®3?' 
t# aa #ati2»t» of Mi# mriaa©# eoatri^ mted tef faeli 
EltewS## ttoe-' i»«s stm-s.^ ® t}#tw©«ii jmmwn la mp. 
tb# liidlirM»f6l p|m» tfe# tari-aa'®# #atts#d &f <atf-
fftf#®##! fe«'t««®n waaS'* ftai luttsy .is Ijj tii®' 
'©f Ito'-ughters per «a4 wast to# to » ']^ «r 
<iaa t^»' teits.l». to - i^sw%4m tii# wmimtm M mit®'* 
mm 1»# «*4« ^Irnmm  ^ Idiag. aa #f tlM> 
aetii«l qf '©'Hl'iittlatiQa#' fh# e«Biyi.l'«a C#i*3f4®4»l,iS' -Aftta 
fs»Qa Wmhtm. S wed ia %b» f@'|.l©»ljig #Kaiaf1L®* 
•m §§ * 
SoaFB®# of vrnrlmm lean Soapesiti^ ^a 
, .. . of. »»na. 
J9mr mtfmmms I + %,S+^ge 
Sirs 41ff®2*«tie#if^  5.#tS A + 
&€iiridual mwimm i»M A 
A - Individual variance within paternal half-sife groups 
B • Varianc® added by differences In sires 
0 » Yarisnc® added toy differ@neas in years 
kj* Average nimber of daughters per sir© ® 8*64 
lt|« Average ntimbor of daughters per year « 33,98 
A « 1.14 
,A+ a.64f B)« S.#S i » 5»9§ « 1*3.4 « .gg 
CA+ 8»©41| + 33.98C « lS*«t 
® ® is»ia • *54 
fli@ totftl Tpariaa## is a»r«lf a sti««tiQa. ©f th® irariotta 
part® mud in this eas# TOUld hm l.#M +,§4 • 1.80 * 
Ordinarily the pr^esdiar® is ©alf applicabl© to data in 
wfeieli tim mwmhm ©f iadi-ridasls .in #s«sli gr t^ip (k) is ©quml*. 
If t&@ mm' of s lightly aa#q.mal aig# tii© mm of th® 
mwrag# k will a©% oor tittit® m larg® somre# «f #i»©r &«t 
wum til# grottps mm mvj •«€ -wmj is ais®, tu® 
dlser®p«aey mmf b@ M^rtant. A o«rr#«ti©» fmtQr-f, eo®-
pmmmmtm largely fsr tMa smmmm. &t mr&wp 1»« fefteu d@.vis#4 
yj Wins.©r mnA Clarfc® ItMQ}* -fh# e;«rs#ti«3a is tla«t fr©® tii© 
* •*' 
««rag# 'k is t©  ^g,, *h@i»# t ia ti e nuaisei* ®f 
lndi¥Ma«l to4 % !.» tfe#- mwl-mim in grmp- slz«» fMs 
e#»it0ti©R will fe# sipaH if tb». groups €© a©% ia 
mizm i»»* if is »i»li* correctloa. usM 
this s^efci&a fei at^ rag® gx'omp sises 
for partitleaittg tlx® irariaa©# is tli@s« 
& ti» pfss^nfe tli« fcst«l laay 
b© 4«:fiii@.i «® tii« *idplia^« fc>iat so"a].d ©ii«w if all, pairs w®,r# 
pitk#4 is S'lietfe « aiiiBS# i^#t m&^mm ©f ,p«'^  w®i*# Mm 
in jmms'M stnd slmM Wy iMtermit sires* & tti® ©«!• 
Qul&tim mi tti® %0%al mrlmmm ia tb# ttswl. anmlysit of wi»£-
aae» n© smeM im lawifaA «a<l tb# pftirs ar« ©©a-
S14#F#€ «S feeing pl#k®€ m% m&a^m f»a p9w'^2m%'l-m w.d# mp 
&i liiiiirMimls bSfB .ia €iff6P@ii% fmm mnA SIto# Isy dlff#rent 
isires# wm&m. p&iMMg .®c>» of ¥fe©. jNa-lra womM a@t 
©oatate iftll til® -©aae## o f^ wristioii and fli«r«fajr© total 
vrnwiMnm Im^m Wmm la tti© tim&mtXmt ©«a# wlfch it» 
i^ @atrie*i«t « pairs# 
Itt -^ tat tliii' €lff#y-«ii0® fcO'fe«l 
m& th# aetmsl i# ©st wry g»«t for tn# and 
th# but for til# lo«#f mr-Gamhv&M it Is 
By pmp%Mlmins tt mmm r©m-i %ba%J  ^ '%h0 
18»# .p6'f- ©#Bt Sif l:l» total m^Mnm wmm eams«d %• 
to «i»3t #qm«l 1?«8 'p%T 
mmt$ w»s tty diff®r#fi0«8 b«t*«#a slwsa wlfcMte fmm, 
wimw-m&B tto© jpertMa# 62 pey «#»%» was ea«a®4 hj 
'bmtmmu iadlvMsftis wit&fe bt^m gwomm* 
pm was fdjp mb^mp teem to %li® amm ymv aa4 »irM hj %!» 
sftBs si»'i». If It w#F« a# I for fs€-|^ .ra 
ia^g lii4ifM-Bals la dlff«r#at tixis #110*114 eonstltiat# 
fel»« g«a®tt© wFiaa## .esa»#cl hy to fiKSia plm# tl»-
fa©t©ir @f swa^a «»pltag mt tim g®n# •^©apjea:; fiif tli® 4Mm 
©f tte# fij# g#aeti0 miriftoo# soiiJd ia this east iaslai® 
th.® aMStiw# ^mlaaac-#,. aaS #pis%«ti0 «ai W0«M 
tla,€r#for« to© g#e-ftt®:r th«a. fcl®  ^
I#ltli®'i? fell© doiftSafttte# «a4 •tistatie »ff#ets nor tli® ©afiar^oa--' 
f«et0» ©«iJ b# »»p?®gat@d twem &m sferietjiy addl'tiiir®!^ 
b#r«4itfKry pertioa ®f tli# mi»i«iae# bf 41f#eti sathods*. 
fSi® piiib^ raS'l liftlf-«iti m» 4®4ii©«d ff'O® %h# p@« 
dtoetlon ia tmrifise# wl»» ^bm Intra-sir# 'vmrlmm& wm 
witli til# -mittmm wmm *l8-» 
An s4ail«? t© that for Causdian S©'3?riedteMs, 
was GwM fm %h& EgnftteotalJlefts sad is smt fm^h M lal3ie 
9,* 
& ta«»# isM a sigaifleasnt €iff»r«»e# was foaal 
jmmws aad hmtmmm ® fli# jmr mifmt was sr@ftt«F ia %hm 
E.aal>9felllets tl»» .Jta fc'h® C3©»l@fla2.®s 131*© per e@nt vm* l@#t 
pew ©-#iit}« fe fel» ©ttoiir !»»€ %2i® sl»® was &&mmkm% 
« •§$ *>• 
ims {10*4 mw If*8 pel* e&nt)# fli# dtiffsp#no®;S 
w-mm apposite 1»t »#% #tiaaX in m& th« wmm 
thmt M&i.fSMw&l mmm !#«« ta tim B«Bl3©ttlll®ts than 
ill' %LM GMRTA^LMRNR CS9«0 PMW e®iit MA ?«• &MT R©S» 
peetlf^ty).* the imlf-sl^ was mligmtj 
t&w&w mt *M.-» 
I'abl® t 
@f f»:riiiase ©f flmm w@lgjit« of t«sb0mill®t 
igfiti" '"'''''"'"Sim'' 
Sourc® of ©f of l©ita 
v&ri&tioa  ^ .fg»4oii sqmyeg- a. 
Total €f 1S3.75 l*?t 
B&twmn y®«s # 38#S6 9 #64** 
Within years #i 85.19 1*51  ^
Between sires witlila f#ars t S2»7$ g»52 
Within sires within, j^rnm S® 62.46 i»l2 
ffttwnml wHMn ymm 
l«St 
pQ t^icmtB' of ,'mrimm 
Sowre# ©f Im aetmal As .« p©re©ntag® 
myiaae# miits th# total 
Wmr Aift^rmmm ««1 Sl#6 
Sir® diff@i*®ise®» within j&mm 10.4 
M4iridum% rmrimm mmmg 
patewial sibs 1«U §8#.Q 
t©t«l . trnm 100 •O 
- m 
•fb® ma lysis. o.f ttit- e-3?#.ss%»#4 lata Is pmmnt&d 
in fmbM 10* 
mm m 
toalfsii &f fmrisnce of fleeoa welg^hts of Momioj 
gx'osbhrmd slieai'liog we-s 
io^ c©'" '"" """"B^ "'"""" 
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ewipelmtloE wltHia f®«rs « 1,27 - l.gg s.rt4 
1.87 
Portions of variaas# 
Source of Im. actml ' i,s' a percen'^g® 
Tttrian#® . mitg 'Qf, tim total 
"Sear Qlff«renc8s 1.68 56 #2 
Bim differences wi%li.liri y»»s .06 2.0 
laiUfi^ a®! fta®ag 
»iM immb 41.».8 
total 2*m %m*& 
Tm resttlls# in fabl« 3.0 ao» sp^stal afctsHtioxi* 
TU® jmmp mttmt wma ©X0#ptl#a:«ll.y Mghi,. @©a»tltat.tag SS p®r 
mnt of tim %ot®3, Oa fell# hm&A %im str# dlf-
f0r®n©#s WW® «Q«re#l.|' wttb tii® P at; !•? 
wla©r®ts f©r s%aifle#ite« itt fcli# S f@'r sent p©lB% shcmM 
to# l.*8«- fiii# iowsf ef.f»©t is in keeping witli fehe 
of ftfiislfata! M4# to tMs .p«p#t» ar.d iadl0«fe©.« that %bMr& 
is less- li«©difea?f in tkls grmp ©f s£i*®s 
THM IN TIL# S1P#S ©F til® Corrleilftl.# TED I«AB0MLLL#T TJ».©€S* A 
SBwller €egpe® of h@«difciiFy aJffdreaee "i!?©fc*®®a 
within sir## was als© f©t»id in tli» l0i»#y cTOSstope##* 
of Sftritatollltj of W#igtits 
la .seetion® of this- ^p®ip the iiaw 
b®#n ^analyse l^ M. smii a wmj ©drtaia ©f resesD* 
laae# to#tw#«a |}ai»#nt i®a4 offsf^ iag aat pafeemal fenlf-
sib# Imi?# fei®a 0bt«i»#d*- fli® pwrnmrnt s#©ti9ii wtll ##ftl with, 
tim €ei»ifstl« of of ti^ ritatollity ^oia tli^ . sfcatiatles 
pr©fl®«ily fhis tli#n Is an ©xtsnaloii of tfefi 
pre-flmia mmmxjms to 
Irigiit liStil fa«® fo»®a.l®t®-€ « psth ec>a:f.fl©J.»ists, 
whieli pF'Svid®® «a »ffiel#iit lastliod of sb©wlng fcli# teioaisfcFi# f©-» 
IfttioiisMps on wliitli til® Qi mv® fea.6#d». 
*• S8 
tht -patil p3p0««cl-ifip« • pr«s0tita i& disgrftaaafcle f0» 
til# sssiaasd and Mom ssm#® sad relmfeiaasMps to®tir#0a 
afi4 4«^»4ei4t rmrimblmm la tli# mriow® ©.©Fr#la-
tioi 8 0btala@€ pmvtm&tj* 
For elarlfef ©f p*»#a©ntefclon it sm-m ^saimbl® to 
tb# appiic5sti©ii 0f tMs jnethud to #a# gwap of €at® •©l.th tim 
nems-0mrj path. dlagfrnma aad t&en to .provide « 
sifflawf «f til® tmm all gr©iap#^# fis.,® Satt»cllitm 
C«rri#fiftl@ iiita w#r® laseA for tbls pwp^st. Jii all eases %m 
st«ttsti.eii la %li#- pmvtous mm&ljsm h&m Maa 
8% t&m ¥*lia® ft# tim hmmt #sfci«at.es .of c^oirelatios 
e©#fflei«ats» l#w i«ta m&j sh&w tliftt th,©f «p® s©a«iflmfe M 
fe®emi3se tli« s«ples w&re 
fh# -fimtU Qmtfi&lmt di&geaa., figtii*# S, iadie«t«s tl» 
«f til® es-i3s#a tlm%' mj «»t#f iato tto® 
As tl» diagfaa i»dl©«t©s» tor#© a*Jw factor® fflay is* 
fla«a@®. til© #r Cia tills e«»® 
©f th# offgpplng* fh© gtndtyp® mad fell© daa's g«a©typ«> 
pltts th® ei»s«© fset©i* in s#gr©fttfci©a ©f their gaa® eoajplex#®,.. 
d»t«F«ln® til© g.#n«fci0 <i0astitefel0ii of thm offspring#, 2n adifti-
tio» pMy^ m SMpor%m.% pm% in tim 
Iii«aotypl§ ®m,pp#s«i0« of to© ©ffspring and tii© d«»# 
flis eo-»«l«ti©B b#tw®#a tim pbmotfp® ©f tbe  ^ data C%) .tafi 







figmste 2* Fatli tiagr^ sliowiag e«s® anfi 
eff#©t wiatioBsliip for daugliter-dffli ©errtlatloa 
©f fle«ae i*©iglifc0. 
la ftits timgrsm ti*« sjabols MfjeeMatt 
% •« g«a0tf|>© ©f i.«.. 
% s gesotype ©f sly#.. 
#f #ffgpriag» 
Pu « piismotjf# ©f 4:aa. 
* pfeeaetjfii ©f ©ffi jring» 
^S*l * -e®rr«let,ioa b«tw#«n tlu© «»viroim®at 
#f i«s sua 
, . a 2. ©©rrtistlos betw#®a tkm gea^tfpes of sir© 
m& i«a« 
sb » path Qoeffici0Bt fr#® g«©typ«s of 
t# geaotjp® af offspring. 
iig - fatli ©o«ffiftieat fg#iio-t|^ e , %o piisaot jp®.. 
€0 •• 
- fibh.%® + * "W 
& tim Corfletal®® th© mrrmlmtlmn im) l>«tw®®n th® g«n©-
tfF® ©f til# ia» C%> sR-a tim .gttitotfp# of tim sir# C%) will 
have s©» ¥»ls# gysiitsp thatn mm b©<s««« of » -drngmm 
of Jte til®' fl#ek« fljla Sn^wtsdiag 'hat !»« 
i»®gttlar @n.d Jms SanltKladl mim § i»«i«iagliter' MUings ®s -weli 
as miatf h&%f»slh »tiRgs«. tli« othep J3t«id « e«sM#rml5i@ 
prof>@rtioii @f tl» d«as w«r© ar«wa ivon « r*a##a i»t®a floelc 
#b4 tim »ti-liigs w©r# sis««# fra® th# B9M9 f !#§!:.•• Is 
ttiesi# wm eo^r«iatloB bet»##a gmotfpms mmm "im pm®^' 
tleallf mT&* Th©r®f«p«,- it I® tMt tti# awrag# 
"fUltt# ©f a w©mM mljTOt *S for a&tm. 
fli# @0iw@l«tlw lpgf-g) fe®i»©@B tit® of tli# d»s 
«i4 til# ^«gM« «y be itssMid t© la tli@a« drnta* fhis 
assTjapttoa -m tim faet thrnt ia « .r@lstiv«ly lmi?g« flsek# 
sii0ii as th® froa wiiieti %to»# Sftta. wer# feawn, sps^&ial at* 
t®iiti©n ©aaa#t bs gif#s to la-.ii'vMmai. aimmp wtth »sp«6t tso 
f#@4 aat .ge»#r«l ©«r«-». e€es-^m#afcly tti.® «vl»n»e«% to wMeh 
mil dftas snd all w#r@ m bjeeted *miM U® «nifora M. 
turn 8«js.s# it W0«M l*:f# n© tpeeial t«a€«aej t© ai>ow 
«ir#i»-ag# for b©tla ii®»b»rs @f «. Ast«glit®3r-*#fia psl? m to® low 
«^® tm tootli.* 
fli#n foip a s#l»ti«a, tii® mh&mt 
- 63. -• 
afe « i 
m • .»t 
mhrntm I + •S|H%^> « *M 
l-*g li%® « a»i li%® «• ,2S 
fMa w©mM b® m&xiwm ®f tlit additive ly 
•pQwtl&m ®f th© v&lmm'V It l»tl iaaf pml't* 
fcl¥» mla#., tlid addifetwif bsFMitaff mwimimg Is 
t 1m tM » 
PFoe®»#feg la m ®lmii« Mtaner It is p^saibl# t© ©btain 
an. ©stl®»t« of li%® f»a -tii# Isalf-alb c#rr©littloii# 
Tim dlsgi^a f©i» tli« F#l«;fcl©a«Mp in^&mpmadmnt mnA d©p®iid«al; 
vai'tii'blea i® t-tom Sa Wtgmm 'S#-
Iti til is -eas e »c| aft tl®ri is.s 
a- S + •IS 
« I * • «S 6-s to«f©r«» • 0 
i^ ' -¥ *i. S .*m mm  ^ h^E^- s *4& 
fb,® ftssmptios tMt 1® gsf© Is in tliis cs-s» 
t>#caus« fcfe# vmi0m gmups ©f o.©ii.t#«piF«:Pf im-bsraal liftXf-slfes 
w©rs rmiBrnd imd®r th« mmm& cmdltiOB#* Ail w»t& 
to th& s«UB« £!.«©* «n<i thm vio i^otts groaps w#r® all aix#d to-
g«tliss' ms soon as fcla«y WBVB b^m# The gitastioo here is qwit# 
aiffmrhnt t^om thmt listing If €afeft tmm. mwew-Al fl©ek» hmA 
-l3.®-«ia eombln-#4#- Biad®!* -feb# lattsf^  ©©n-titioa# €iff©:r'#ne-e« ia th» 
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ab 
flgmr# 3* Path 44at:P'a» &f th® 
cause ecd effect rtlatlGnsiilp t&T 
the paterEsl half-sib eorrelatloa. 
In this diagraa the symbols ar@ %hm 
saiue as tb.ose us«d in Figure 2» 
tm&tm&at of tim wmlmm l«ai, to -m ©aviFsaaiitiitftl 
Am ©stiaife# ©f tli# iiidltlf#!!!-
mm mf to# ototftlatJi by a tiapi# doufelSag ©f tla# mgr®Bsim #f 
mi d«ii» fiiSt *«g ion# «st l» fmijl® II, la. whiffet tl» 
f^ toms l3«»ii tt wmj b« nated 
tMs is prseti#ally Mi®- #«» «« th# »stJaat® i-»3?tv«d 
•fr©«i t&e 4«i:^ bt)SF'«#es eesfflei-eat* 
f»teg tbe pr0#®dtty#s, J«s% of 
ftbilitf wmvm ^ob%mia©-fi fm tii» md tii© Bom@j 
©i?oggbr#as:» flies# i»v# ta fabl# !!• 
.3a timmm iata mngm of tb®' #a%i®afc#8 of tto# ftdditii-ely 
listedifcapf -w&TimM^ i# lafg.# feotli grawpt mad 
wifchte gr-#tits.# ?l.£ttila lsr#-®4 gpoiaps tii# ©-sljlmt® fwm. 
til® pgt©»«l ijitlf*s.il Mttrnm »P# fros feio.® .Qtlier 
sstiiiatiis iBltliln til#- C©ri»i#dsi# gr#ap tfama .Is the eaa® f.©r tfe® 
dtHer t*© g3p-©upt«. Hi tills 0.«nsetioa it shomld %# 
that -«my @»03P ©r toi«® la tl» liiiif-sili mrr&Mti&m im iaalt.iplie4 
by ff0wt'* e0os«|mKmtIf it vmj to# 3«ss F«3.i»tel« tl»a fell® e-sfei* 
».t#« ff»o* t,m €at*gk%#ir-«4» eaw#lst-l©as m& 
bltmm* 
labl# 11 
Svmmry of ©atiriisbss of fch© additively 
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ti» Dili casw 101 
flj© »d# in t&ls p«p#i? toaw pemMM mtirmtm 
0f til® rsseslslffne# to«tw®@a ttmecm from tli# saj» lucll'rMttal.s, 
fl#«e#s Qf litttglit®!*# «a4 deaa, «n€ l)etw®«a fleee#® ©f 
Pit%@-raal half«slbs# All the mn&lya&m ha t^ hm@n based ©a a 
attt% of tim rmvlmnm in tl* groups «aci, ®«eJi 
®@parit# mnnljsla ba# BBWwmA to sdgMgat# and ©#apsy# ©©jptain 
f»ot;l»ns ©f tl» tia@ co^ai'lAn©#.# 
fii® of mii«eo«f'#A ttmm w»%lits wms foimii 
to 'm •M-$ ••SS, sm4 •4S r«»p«etlwly f©r th® Corrledal®#, 
ftttt R«si©f files® w#r# «11 iatra-
y»str e-sfciattt«s» Si valw fchsj ar« tait© siall«r to 
estimates of r©p#«%«teili%j pr®¥io«:t wmkm&^* For 
example# imbh and Jon#a Cl9gS| ©Istalaed ta ftway-sga 
ftljtllty 0f #60? tmv alallar data* fhgir ^stisaat# *s 
w#ll as tlida® ©tetsJaM la tli© pr«seii.t «tiMy w#fe t)as®  ^ ©o 
soott»d fl®#6» w#lgifets» fti# ©stlsifttea «6iiM tticltt€® tk® 
p©«tabilitf df ,g»-as® sad sulut pr©ita©ti«m as wall aa woal 
production# Sotliittg «S®flriifce is tai®«® ©f tit« r«p«afealjilit;y 
©f 1% laj b© ®xpi©t®€ 
tiiat it Kimld 19® abottt tim smtm s® that ©f wool# 
'Mvlrmmmtml fmtms mftmting tl»- weight ®ft®p 
tta# wool was gwmm would etmml •&ut m fli» 
#iK©@ptioa w©iil4 !»• wl»r# mrt&im ^nvtrmnmrntml tmtms- ttffsetea 
«n« %.yp« -Qf fl@«ee %hm w&t ^xmrnplmg m 
if stapls-d hnt i#©a# mi^ht mmtrnm m^t®: f©r@ign 
mttmrs smmu mw thaa a a®a»# sta.fl@€ ttmmm w©mlll» 
tk© d#g.p«# df »omM wry fr0» jmr %# f®&t t©p®iid-
ing 011 elimtle 'mtd rang® s^dltioas# StteM 
faeto^B w®mM to rmdmm tia# of m»e©«i»®d 
tlmme as e«paF«4 to .s«©tt»4 fl@e©« w«lgtit0* 
fcbi&f w# a#t MgM.^  iffipoFtaat #xee-pt wader 
sp#ei®l ©9adJ.fei®os# I®»b am-fi iloii#,® Cltgsj ©fetained mn m-mr&ge 
©f •«©0  ^ f#r «to®p ias<l#i» 
Faag# eondlfci©as« fti %h  ^ MaH i^ hmmsnm. mrA B«rg i3.&S9) 
Magiog «lf fpOM «53 «S?'» fla,@ir dfefca 
w®r# OB -mittm sh@op fm^m m&Mtlonm in Sir#4®B an<l 
It wmf tia«t tti# ©a'ifif©i«ft#iitAl f*0t:©rs thtf® womld is® of tim 
ktea thMt tmm- th© • Aaott®i» factor w«s 
that tli0 t-h#y mwm ast prlaftfilj «o©l sfe©®.p 
m^h MM -fees©' j^ oa wlil©ii all %im ^^trnw dmrn-lmm h®en ©ijtain.eel# 
fbis a'Wggestion Is goaawliat hj thm f«et tiiet Thmmm 
{l&SS) @fetalo#d c!©#ffl(oi.®mt8 #f hlgimr tftan any 
oteha.ya tiio^b liis data w#i»# tr&m aKitt.©a tjpm ahmep 
Maag#  ^w&amr fm^m 
•. m * 
& wtm ®f fmm wrtoos #Qttre«« 1% 
a@«iai Bmte tJ« tliii-t tim of flmm wlgktis 
©•f wmgm will mmvmQm- •§ or sllgMlf ©WF# 
for th© 0«s»rl«dal©s,. l«ato©ttlll«ts,,. &nA E&mmf 
fell# amngh^w^mm mtt^'lmtimm wmrm ml4, 
•#tt ani *07 r#SF##tlf©lf:» th# 
th»mm espr-tlatloiis m©t It® tmm tto# 
ps-eseat <l«fcs#. Howwey, tfae- fact tfMt all th# te4i« 
6st«d l«ss mrimtoillty la ttm' E©Mi#j ©rossteMa 
tiiiia ia %lm &th&w tw® gTOHps wotiM tend t© Justify th# b®ll®f 
tliat til© e0fF«latteQ for %b.ls g.reiif M thjia wmild aorMl-
If to# #xpi©ted «««>iig r«»g« flils id#« is sxappertM fej' 
tfe@- dftfea l3j fhllllm «! 
@l3taiis®d «fi 0©w«l#tl«n of «0O- fof -649 -daiiiglat^ P* 
d®» pairs of Coi*jri«dal#s »a4 #1? f-or 6§S pairs ©f la«b©iiill©ts • 
l#gi*dsei®ii ei&#ff4©i#Bt# «f §.mnghtmw tMmm waiglits on 
tli« ttmm weights Qi •«!«.« li«a pFftetle-sllf tli« s«»« vmlumm «« 
til© ©ow®lati« ©©©ffleisats*• Ik st^f %'mf w«.r# •It,, 
•to, mod »0? r#spee%iwj,j foif feh# So3?yl«€sl©iij, l8»b©uiia«ts, 
and Boaai«y erotstereds* -©i®' ©o«ffl©i®,at® i»«poi»te4 toy fbiilips 
®% si 1X940) *e?@ #S0 tm CmrimA&l&s mnA. *19 for • 
•Riil.® felt® y®gr©ssi©» e©®ffiei««its mm mt high %imj 4© 
iadieafet that s®i«©fcloa b# ia imeremsing tlis fl®ee® 
w®lgfets la smee##€lag l»w«v@r,, f«r ©wry iaei'eas# 
m -§ 8 
Qf-  m te Amm* t tmmm t tm iaernes® la  
ttmm' w#igfeta- wmtM hm *20 poma# if th# p@gr©a« 
mim Gmiftel&mtm frea %hm pmmut Amtm mm «» vslit 
«»tlst'l;0®» fhls m-vmrnms %tm% th® »is»- w«s egml in l3«#<iiag 
mhlllisf Um mmmm g»«p of daw froa w&lela fclwr 
dmM wmm selt^ te^a* Tkm mm of % sli?e s®l»et©«i #qu®l tli® 
afeiiity sf th® s#l@©t®<a dmma wouM l€»A feo a 
«f fell# iia41e«t#d *t}&m* fli« »st serious #festitel« 
t# tsliia tjp«f &i pmmgmm is %liat;. s®I«8tl#n «f €•«»» «v@-rag# 
<m« -patiBfi mteo-t# tl«i- p®pilattm »®ii is ,mo% easily at'tftimabl® 
a« l0®g ft® 0thm eha»e-t®rlatins I«*® t# be "#<ma4d®y«## It, 
©«n mm*» nmrlj h@ mehi^wmd wl%U t,tm al^sa mm %'la®- naaibsr f®-
qijilffti is eoasSderaMy tl»a. %h  ^ mmAtmw &t &»«. r#tttir®4-» 
fh«. jpftt«rasl lalf-slfe ©©»«lftt£©QS €l.ff#f slmst feto» 
s®B# mxtmt ms th® i,«i^ telj#r-4aa ©©ri»«l»%£©«#« &»«««?# ia 
tM« e&s® %h» G©rrie pIos Mgliftsfe witii »18., tii© S«sfe©ttill®ts 
ia til® iftMdl# with. #14, tla® l.o»#y ©r^ssfereds, agmin at tdi# 
tj®%t©s wlfcli »04» fM® Jii€ifMti«l vayiaac#,, Im aetaal tanlts, was 
pi»«.etl©®3.1.f tU# smm fmw %im Oowi^ dales «ad » low-
%h& sir® Mftmmnm mms 
•fli® -iiff-wtiae®# la sirs ©ff«et mj fi»o» s@»® <llf* 
f®F®B©e -grmB ©f €r» "^mlng. ia l^nAed fa sir® ©ffeet 
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«»- fq: m 
ftg# of fx##©©# f©r tit# m.rtom. jmmwm Indicat® tl»t ft XmTgm 
th« ymm iiff^ f^ snces TOWM %#- «a««M bf mt» 
f®@tiBg, fim flmm m-ight mfter tli® wo®! was gmmi* th#, 
&lttmTmm& als# %#• c»iis#d parfcly tjy 
%imt. muM mttm% wool gmwth %at is gmmmFml tMam 
»oml€ l#ss Smp©rt«i-%-» 
In muBM^rimg mtismtmm «f It Is €©• 
siraiii# t© sei^ rat# @fetaia#€ Ife# 
©.©^«3.tttloa® -ffiid' »g»#«.i®ias- mm ttios# fwm 
siii' ©:0fr#liitioiis# 11 shows thm% %!». #®ti* 
'wmten mngm fwom mlms M' -*M tm thm ©r©s9:to2»«4s 
•#&®a » • 0 t# im tM EMtoouiilets* If tfe# ©ro«s» 
datm mm as feeing net typl#*!., b©0«iis'# of thm  ^
Ifels •«» 1 aiit e ig nmri»#w@€ f^ ©a * *t4 
f©r tht# 0'owi«€«l#® *ttli * • #0 t0 •••M- t&r- ©!»• 
w3.m®a m&j %» #eapar@d, m ©stJteatM elftrnteed twm 
•dats mf fMlllps @t al hy a df tb# lBt;ra»alr# 
"& latt«F t^a the 
mf ii% '^ ««r© ##0 for th® aorrl©dal®s m& •18 f©i' lilx# luslbsiiijl-
l0t.s# fbaa it w©mM mppmmw th«t tb# #tfe.3»R4(ts •oMfilaed .f^ na 
tfee data ms-M in. tkls p«p#  ^ rsasssa '^l# fwQm th© 
0f aot 'b®-ia-g %©•# high* tlnir ^©pp^aaat mwrnrag^ mlws# 
©mnaot b# «ta^4 
fli# ®stiB»fefts mt tm »4d£tiT#If 
• 
correlatiotis .rmmgm imm •»3S tm thm 
gasfeeisilMtt t®' •ft im t-M Go^Fi®dal«s* 'CM# pstiat 
itsfliasisi®# wl%& r®g«2P4 te %&©§» «stiiist#s*. Aay ©r "biaa 
ia th®: ets^relatioa is multiplied hj In «i*riviag. 
at eatlsat# of tosfifekfeillti-# tm. mm est.Sja&t# 4©riir@(j fw&m 
©#»@lsti@BS nultipM«a%i©a ts %• tw ©alj aaft 
©•i^prs womM nmt tm smm €*t#rifc«. It lii«a al-
^m. p©iiit«dl ©at tfent th# feir ttas 
0»ri^ ^«l©s is pr«fc®b% 'Mm- hX t^i Wmth^Mmmg -fe® mln® •ft 
is ba»#!l mi «ka M ®fm«l t© smm' wimmms itS' mM® ao i» 
•p#8itiw* fft© eg-tSmttt# of *1  ^» » »! was #45 f©i»-
mni. t^ ls- »pp®ia?# %&• 1i© »©»& a#arlf tli# ©•©»#©% 
ir«lm»» 
fbla ©omt«mljLon la «mpport«5 by Ulia-fe 
fe® g i^k-feer thm feii® ttm i»@paatafeliity -©©©ffSeiiaQtj 
t&T til® im %1mmm to-t® was *86 la la Ite# with 
trm ©f €:».%«• ttils aaf to# 
as « wblek tM vmriime® ©smot 
pm to3PitRMH% t© -amxtimm aat 
®:plst®%ie i» drntrnwrnlmmg tlmm^ w&igms »st 2®i?@ 
and fbar® woaM  ^ 'fe® a# c&msm4 "t&tmwR 
mnt®mpqwm^' mhm^p tof swst 
femfc not. tt ###» ml ike 1J tlmt tiiis eould fe# 
m 
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m *73 * 
• wmg® wimm tJi® of f##t mf fee sueli m- to 
lis:lt fell# ,pp«4m©%iw# aoil .tf of lia»g®r 
flisr# is siset #"tM«a#e |a*#vl©tt#ly ©ited fclaatt tli#3?© »r© 
prnM-m  ^ 6oyr@|jttluas ©f varftag »ag»lt»A# b»tw«©a stieh 
elia9S©t®rlstiS®# as mtmptM- l.#iig%b mm& ftmm w#igiit aad d#»slt^  
ttodt f%mm wigfefefc. "Thmmt&m it wmj p&ssltoie to mmhlm-
%hmm mwlom tnl?# m e«p©ma la«i#x ®m@li th&% 
mmximm M tii» lspr«i'#aia%- «9f all vonM b® 
flita i« m pfotol®is t# irlii©li llttl® afctsatloti im» f»t tmmn giwn 
tet Aleli Is atn&j mhm tata ««B b# eteteinsi* 
m U.»ita.tl«ii « tbm g©l®@tioa dtf* 
f&r®u.t£«l is til# )?©l«ttv«ly Mm Qf sla«®©p aad 
tl» a#©i f©y « -ftsfiBlt® amfeef' #f y#plfte«MEta* fii® Imttm 
©«im©t fe# <®6atr©l'l#4 as md#^- Mtig® s#n41ti0nt m&s 
mmmmltj hm tw&m- Hi# f t&@& wimn tlmj wm&h ttim ag© 
of fi*» fmms- m- six y®«ps tli# m&%*- Tim r®pr04ttsti¥# 
i« t@ s©aii e$atF#l i». tfes of ra%# ©f 
hi.wWm* 'Smmvmg. tliis few priis.feis#! ilaitS' tsa tl» 0f 
mmmp llaita 'wmf likely a»#€-r®vl»Mm 
sfcQBM smbj#©% 'ctf #g,pe#i«llf s# r#l«ta4 t# tl3» 
of twins •!« ©f- 3r#pl.a0#wnt s%-0'©k rntsr »iig» 
fli@ #W|«i.ia»d la stedy liav# tmm sh#@f 
#f ©o» i^tg# ae«tlytfi4 @a «a Tarns Is* f&,®j mtj laot 
tlif »» «» «omM "tj® ©fctalntd fr©a a of of aSxe.A 
74 * 
F3Pom til® pfmetleal st*ii#po,int; fcfels sfe©al4 Jatf® nm 
@#M©tuenc©® m» selwettea will hm p>iie.tt##4 wmtMlj 
•Itbia «g» gTOmps* Sb®sFl.iRg» w©«jld §&astl%ttfe# on.® «g# gr#«p 
and iia-tiap# Bi^mp mn9%imw gsrottp for %im pm?pos# «f 
Aa le wry little 4iff#»ii©® ls@fewo#a th# wo©l prMm«-
tloii' of Sm %lm mgm QiMsmm iw&m %w& mix. jm&m tl^#« 
e«a «11, t>© plae#d is #a« gPoaF wiMioat s«rl®uii ©Ttorm. ifoafe 
of th© s@l®.6tl®a tm ftmm mlgm mnl& ls« p^SE®t.ls@a. ©a 
«ii©»liiigs mA 3a SQmm #e»#s o» w&alinga  ^ Ib tiao latfe®!* 
msm Wm a#I#e.ti®a w#tiM ^ ©a fl®.##® »®igfet %mt 
©a ©f ia fi###.® %as«4 otli«:y 
eMi»«e Is t ic s * 
fto# dati, ana smsiys## ia tbis pi,p@p smp-
%® th# %f lili {1»^?1) «iid iaisii enfi 
mn of tii# in ttmm 
weigMs is hsredlfesff tteat g'#le.etic« mn tn 
^iBips*©fiiag 3tl®#e# w®l,gMs to Hi.® g«i»ratioii la wliiisto. it 
ib pmetm-ms, ®ad tn ttm pm&w 
mrm %li© ©afeiii,at»s ©f wi'isii©# ia 
stmlf «« 0f the f#ne»l. ort«F »a ©f ^©Imssisa aai 
lerg. CltStl tim rmimmm fe© fe# !»©% 
oT»r b§ p9»- esftt» 
• 75 -• 
?ii. su-Ma«s' 
A sta€y sf #f- fl#«o® ^wi'lgfet® »f wm&g» 
9im@w was SRti© witli iteta tter®# gF#ia^s of flies# 
@«fFia#d data for Canadian S©rrt«#sl.#s »€ Rgi»feo«iliets «,% 
%te#. Dominion Experlmoitsl S.tstioa# EatbtepMs®,. IBs^Fta* »»€ 
fsF  ^ @ys0ssfer#is «t tfe#- B«*lRi#a .lxptipia®»t St«» 
tion.,. Maiifb#:rri»#, A3.%®Ffc«» th® t twnt  twm vmm 
•m€«.r eea^ttions «a€ ta# Irntm^ gmrnp wa&m' 
If rang# ,e@aditi€m»* 
Bh&tmlA&g weightt w«r# «s %feia pp#»M«d « 
mmirnxm mmmm% #f €»%»• tmm mm prnttienl sfettil-
til# mm m iE.t-l®ctiott «»€ 0f 
wi'Sgifet* ©«at#ra' « feii# Wm»mvm^ f%mm 
•rnl^m^ as«<i w seo«r«i. fl##e# ««igli%s *®r« a©t. 
fills .B®fcmis»€ «• -B&mm of «m&r iM. tbm. temt iSg«t.iii Iflay® 
s-%«a-a,p0tet #f .s«l@-e%-Msa i3as®®mr#i wmftl* 
I7 »st 1m mm4, s# it wss logical to deteraia^ laritabilltf ©a 
this b«ii»« 
't!!# s®*®#a at Sfcatiens #x%©ai®4 mm 
m 'Of f l-fe© wssks fmm- sa wm im4m 
0^taiB- ma ag« faetair ^-ewr^ist t&r 
#a.e®» ,lii ftg# at th# ttw» Qf ttm% sliearlng* M ftnmlfsis «f 
til# amllaljl# shmmA timt ©©r-t&la mvimnmnt&X 
M4 m effect m li»bs at di.ffer«n% pericKls 
fa th# issMng sMsom* fbis ts*«s#€ ft tiiapl# pj^ ^pQ t^ieanfc# 
©©yr«#ttott tmatm of «v#if«g» »©l p®r daj foi? «il 
s.!is«f»lliis sl5.«#p tJO Mfctwis# it reces 
a eor»eetl«ii fmctui* fo  ^mm^h jmmw sad th# €at» 
not plmtitul enoiigli fSF smell s faetor %o "l3# c«.l€Emlsfc®4« 
fl©#e@ weights •ttii«©s»i*«etea age w®i»# used,# 
111 anslyting tlis eeasldermfciea- ms gtmn t© 
mmt&l fmtQTm ti*% w#tAM affenfe fl&t-e® weight* *fho®® w#r© 
©oosMertft la tm. eatssQ^ri®!, nimelj, tli&% «©mM aff#e  ^
tlm of »o©l gf«*th those timt wmM &ftm% flmm 
w#lgiat til® wool was ga-em, 4 further 
distliigttiated 'hmtwmn rnvw^mammtml f«#t©rs €©»9a fco «11 
sl::^ @p aad tlioa# to oartftia fli« towmw 
w#3?© ©at til# 8»tli€>ia ©f #iapl®jad 
•m tfe® latter w#y« iaeliade  ^ ia tli» Mtt&rm^m hmtwmn 
rmxmlm* 
fiie mtrn w#.re aiiitlf»©«a t© sbaw fcli© a#aa sb@«E?liag 
??6igiits, til© »tan.4ard deviation, and tl'-© 0©#ffiel#at #f •fsri* 
aljilltf far thr#« %ip«#d g.Fomps# 1% was foiaiidi that; 'th.# 
mmn w#igiita wdr® 8»i0 pcrsads.-, Z.-?^ .poiiMa, and 7»1S pomis 
i»«sp#-©tlf#ly f©^ Cofri^-deles,, iMfemillefc#, »ad U&mimt ©foss» 
to»ds,» As fell© R®«®y eF#««te#is- w#r« »1#«4 mtef' 
tmm %im rnttim gf It ««a aot p^ssibl# 
« * 
d.#t®ralrie fclrjg diffsr-ene# in f!#«« hmtmmwk 
this two mm -mtimmA hj .h«y@4itsif|f dif» 
f©.i»#,tie@s.p *3y #»vlyoasi««%«l cllffeFe»©#g, #f Ijy bstli 
Tm dlttrnmum tli# »#«« fie#©# weigiit of %ii# 
dales en4 laMbomlllefes w«s ligEift^sut ®id iiiiieat®d » r»«l 
bfe-©a 4.1ffei:*eia,e®« 
The .atandard devistloas *.lso tiifferad ¥mt wliaa ths e®* 
«fflei#at of m i^abllityii wlileli sx,pf#ss-## 
to iiisaa flees# w=tlgfet|t was tla# tiitbi® 
fell© tlif^ e grOiij>s was pe®.dti««lly tH# stt#* 
In ®M#r tesi %!» flo©tai-
to efc.liti'S t&a% 1»V0 b®«ii studied, th# ©f 
fr©ia inaSviami s.l»ep »»® F©r th# 
tl«lss,jf, Ilaa#smlll.#fcs3i iind .laimef ei>#»stei»@<i8 the e#»ffisi«nt» ©f 
w«r# .•S^j ted .45 flaes# «©*• 
gffieieafja wmm #f tl» i«ja© as 
|j|- wQfkera# Sals. Ifidiestefi tli^t th® abeep %mm& in %Uim 
»ta% w@;r© tjpieml of i»«rig© ftoeks mn& tb# g:#»®.pml ap.plieateilit3r 
•of til#, otiidr finding® lo fel® tli«a.is wa^a tlisreby 
Sorp-elatio.is l3«.tw®«ii tlmm' weights of m& 
4«a® wer© on mn # la.%»-sir# bast®* fJ»f 
W«I»« i-1.4 fdr C©:fff»ied«.l@.s.3f *22 tm fci, am4 fm 
losotj erop«to#dS:« .Mfc®wis« fck# .|^ «giroa©l#» of t%mmm 
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Sim. •Mttmw&mmm w@r» lilgkly »igatfIsmat Cl^ Im&ll tm 
tilt c«a»yi#.d«l.«s .^» ligaiftestat (0 imml) f-qw tti# 
•ma |msfe below thm 0 potet mt sigmtttmmmm for fci» 
1%# Im ste# ia %hm MttsF gmmp w&m .in. 
fc®«|Jlag witte %hm ymm ©f "w&immm ®te» 
t«lis-#6 #!>«» qwm mamifs®®.# 
Istiaimlisa- ©-f- ,li#ri*«bill% wmm- f«® th# ©-©iw#!®-
tl®as «ad :f«0i»«88ion8» fbmj »sg#t fie®a * low of -..M fw 
toirsdltaipy -frnMrnrnm to tiie E#«#y e.i*®»sfe3*«a». fe# a 
itigb ®f »ft im %b» 0«rF'i»i&l«9#- 'fiiis hS^hm was fwa 
th# whietk, «s la<i.tc:«t#d,, wss 
atoly tMa mvim to#- •!»««!&« IEF-
tli«»E©f», iitmt tim 'ifei*® (^h» 
tmln®€ fey aaltij^ lylng, ttmmm lif so '«mj ljia» @F ®Pf"@r 
W0«M. M iii©r»»»#t ti& teto«fe «xfe#nt» fbe 
emuaot higimr^ tbmm r0p@mmMM%y &nd tMa TOUM 
plae# tim rnmSjmm mt ^.m tm thm 0®i?ri«€«l#s la Urn pi*#s#at 
Cfe tli« tottsls of til# iiasly#®# «f tli© 4«%« io feMs sfe^j.dy it 
0##m« tMt- til® a<itilsi'iR®ly mwijmm- is lai?g#' ©airngfe. 
t® iadl#m%# itt #«» 
:s#l«©tt©s« si tli« iiralfc*ti©»s gl«<5®ll m mime 
t.i« tmm wmlgbM mXmm-^: feb# ««»# s«l@«-t5lag 
ethw eMr««t®-ifistlsS:t it *rs sugg#at«d ttoat m e»ap©md i»i»x 
m qq m 
stottM U# ta tfc# imm timt thss mmM Immd t® awtt* 
mem i»i^ oir©»iJfc Is #«w»l lit t&# ssa® 'tis#* 
• 81 
fill. LIfSlATUBE OlfED 
Brigg#,. a. M,» fbs ©oi^latlOB of clean wool 
prodttefelen# ?r»6» 4ffier« S^e# is# froti» 1939:163.» 
im* wm*. 
S* mmd J. Caapb©ll# Growtli aaii ^^tslopaeut witii spec­
ial r«f«reiic« to doTOatle mim&M* XiVIII# , l@l»tiam 
h^twmn body wffigfet# a»iouiat ©f wo©l or »iid 
t«ap@r«tttr® rsgulatioa* *©• Agr.« Ixp. Stm* l©s. Sal« 
tS7.. 10SS» 
wlshmr., E» A* »®tlie4« fer i»#s#itreh w©rki&rs» Stb 
Ollfer aad Idln^iirgli* liSi» 
sSrtngr, R. m* vor; Unj^ern-Sternbsrii* ferrslationen swlseh«m 
den wichtigsten 'Lieistungen d«a Merinafl©lseh®eb&f®s* 
S@it« fur Schafzuclit, 27:81-85* 1958« Orlglaal n©1s 
g®»n.* lbstr&ct®d la. An* Abst. 6sllO-Ill» 1038# 
1111# J* A* StxAciies In %h@ mristion md correlation of fie#©#® 
from rangs «b##.|3» llyo. Agr» Bxp^ St®. Bui* 1S7. 1921 • 
ftmt#. W» I:» fii# eff«et of a Is# and type of .©« oa ©ffieitaey 
of ^otoetioa* Md. Agr» l»;p. £^t»« 3UL% 380* 193S# 
JslittiisaoR, I» an4 L. B#rg» 3b«r d«a BiBfltiss ir®rschl@§@n«r 
Faktoren guf die Wollproduktlon der lattersciiftf# bei 
d#n achwedlschen Schafrasaea* Zeiticl^# f* flitrsuelife 
m* Euchtim^sblo. 43 {5):370-300, 19S9, 
Jompb-, W# B« Factors relmfesd to proda^stloa Ijy rang® «w®s of 
th# fia# wool tjp&m ^crnm Aaitr# Soe» Aa,# Prod* X9!B*7s 
im^mU 1928. 
Msmphf 9* S» itlatios of sia@ of grftd# fla# *ool #w@s t© their 
prodaetion* lost.. Agr* Mxp* Sta# Sml* Mt« lS51t 
lLawb®j?t, 1% ?•, I» l«rdj, and S« S» Schott* A prellailnary 
stwfiy of the relation betwem th& fleeo# eteraeterlstlos 
of w«f:«ttliag and j®trlirig rang© sheep# A»r« Sos* 
An* Prot* 1938I298-30S. 1938, 
Lmh, »r* itm taiaal fer«®aing plftaa* Goll®,giat« Pr#8S 
!©»«• Itl?* 
at- 22 •• 
aad fl» tsfltteae® of iadlv^iduality, 
ag©j» stad season upon th© wsigJat# ©f fXmma produced hf 
rtngs f«ms %f»* Ixp* Sfcm* Bol. 311* 1922>* 
Mmlmijf A* P»p C* M* l«a Wyk, and M* B©t.6«# fli® v«riiitlo« 
and interdependsnc® of Merino ilmm «a<S fibi*# cnapaeter-
istics. Ctoderstepoert Jour» Sel* and An# Ind# 
5:519-630» %mM* 
ftillips, S. W., !• S« Schott, »• V« Mabwt, Kid a* W-, Brier., 
Soi» factors affecting th© progenoy t®s%lag trf. rams* 
13*B* Dept. Aqt» Clr. 580* 1940* 
SK«d©e0r,. CJ* W« Stfttisfcleal sjethods# S®v. ©d* Gallagint# 
_ Fr@ss &cs«, Iowa,* 1938* 
Speaeerii- I#, !• an4 Mary J* Br«a'(ic»ii« Factor# 
iaf!«#»©# w#oX pr#4iiofclon with, rmag# 
smrnp* !!• S* D®pt» %!?, tech. buu 8§.».; Ifta# 
ferrlll,. 0« 1* S©le©ti#n ;©f i»aRge RaKilJOialll#t #w«a.* Im» S©©. 
Ati» Prod. fro©#. Sgiidi 353-340. It59» 
T:®rrlll, C» 1» l#lsti#iishlp» «aong chmrftetsrs la #val«uatlfig 
«@rit in *«anliiig itntJ yearling ®W€## fr#--
5«nted »t t.he western section of thm Mm* So#* An# i¥o4* j ( .  
Bozenan, Mont# Jmie 27-28, 1940» 
fimmem, I»# &• Ttm ®ff#et of  eulling sheep on thm of 
their fl@®e® Onpitbllslied thesis.*. UBiT0rsit3r 
«f Alberta, idmonton. Alberta* 1925* 
?ftw:g]b.ttn, H., 7v, E. Joseph, end l* Slow iBiproWE©tit Ijy 
ctillint; on, fleece weights* siont*^ "Exp* St«» lept* 
19S;6-«27 : 50-51, 1927. 
Wlntor, C.*. P.« and Q* I»# Clark#.# A ststlstieal st^id.y ®.f wria-
' ti.©a in til® oatoh of plftaktoa a#ta« Jour.# Marin© H®* 
mmrmh St 1-34• ii40». 
Wright, S..  .Correlation a»d 0att«fttl©a« Jour. Agr. E&s* 20t 
Wright, S.*. .Sf®t&.aa of .»«Mng*. I.* fh» hloMtrie r#lsti®ai. 
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